


































になっている。このうち、生物学的リンクは特に、 KEGG(Kyoto Encyclopedia 

























. Mth: Methαnobacterium thermoαutotrophicum 
Eco : Escherichiαcoli 
. Hin : H aemophilus infiuenzαe 
Hpy : H elicobacier pylori 
Bsu: Bαcillus subtilis 
. Mge : Mycoplasmαgenitalium 
Mpπ: Mycoplαsmαpneumon'lαe 
. Syn : Synechocystis sp. 
. Sce: Sαcchαromyces cereV'lS'lαe 
データベースの略語
nr-nt : Non-redundant nucleic acid sequence database 
. nr-aa : Non-redundant protein sequence database 
. genbank : GenBank nucleic acid sequence database 
11 
. genbank-upd: Cumulative daily updates of GenBank since the latest release 
embl : EMBL nucleic acid sequence database 
. embl-upd : Cumulative daily updates of EMBL since the latest release 
lV 
. dbest : dbEST database of Expressed Sequence Tags 
. dbsts : dbSTS database of Sequence Taged Sites 
swissprot : SWISS-PROT protein sequence database 
. swissprot-upd: Cumulative daily updates of SWISS-PROT since the latest 
release 
pir : PIR protein sequence database 
. prf: PRF protein sequence database 
. genpept : Translated protein sequences from genbank 
. genpept-upd : Translated protein sequences from genbank-upd 
pdb : Brookhaven Protein Data Bank 
pdb-upd : Cumulative daily updates of PDB since the latest release 
. pdbstr : Re-organized Protein Data Bank 
. pdbstr-upd ; Cumulative daily updates of PDBSTR since the latest release 
epd : Eukaryotic Promoter Database 
. transfac: TRANSFAC database， Combination of TFFACTOR and TFSITE 
prosite : Dictionary of Protein Sites and Patterns 
. prosdoc : PROSITE ducumentation file 
. ligand : Ligand Chemical Database， Combination of ENZYME and COM-
POUND 
. pathway : KEGG Pathway Database 
. genes : KEGG Genes Database 
pmd : Protein Mutant Database 
aaindex: Amino Acid Index Database， Combination of AAindexl and AAin-
dex2 
/一、
. litdb : Literature Database compiled by PRF 
. omim: Online Mendelian Inheritance in Man 
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るようなシステム作りが世界各地で開始され、 TheInstitute for Genome Research 
[1]を始め多種多様なゲノム関連データベースが作成されている [32]0著者の参加




















































































































































かっている 10種類の生物について遺伝子クラスター解析を行ったO 使用 した 1
0生物種は、 DBGET/LinkDBの Genesデータベース に既に全ゲノムが笠録さ
れているものに限り 、古細菌からMethαnococcusjannaschii 仰のり、 Methαnobαc-
terium thermoαutotrophicum (Mth)の二種、グラム陰性菌から Escherichiαcoli
(Eco)、Haemophilus infiuenzαe (Hin)、Helicobαcterpylo九 (Hpy)の三種、グラム
陽性菌からBacillω subtilis(Bsu)、Mycoplasmαgenitalium(Mge)、Mycoplasmα
pneumoniae (Mpn)、シアノ バクテリア Synechocystissp. (Syn)一種、真核生物




similari ty linkサーチを行い、 ここでは経験的にスコアが 80以上のものだけを残す
2.4. 遺イ云子クラスター解析 9 
生物種 |主な染色体数 ゲノムサイズ (nt) ORF数 RNA数
古細菌 1¥布α| 1 (環状) 1，664，987 1，735 43 
Mth 'l 1，751，377 1，871 47 
グラム陰性細菌 Eco ク 4，639，221 4，289 108 
Hin ク 1，830，135 1，717 74 
Hpy イ〉 1，667，867 1，566 43 
グラム陽性細菌 Bsu ク 4，214，814 4，100 121 
Mge 'l 580，073 467 36 
Mpπ 'l 816，394 677 33 
シアノノてクテリア Syn 'l 3，573，470 3，166 49 
酵母菌 Sce 16 (線状) 12，069，313 6，064 262 














図 2.2:統合 Linkサーチによる遺伝子クラスターの検索 。が遺伝子を表わし、点
線の矢印が similaritylink、それ以外の矢印が biologicallinkを表わしている。Genomel




























12 第3 結果1: DBGET/LinkDB統合データベース検索システム
i:;[占rve五1JijJ.. 直m両























































エン トリ ーのタイ トル行やデフイニション行を抜き出したファ
イjレ
db.tit.pag dbm 
db. titファイルに対-してエン トリ ーおよびアクセッションを
キーに してイ乍ったハッシュテーブル
db.ref flat エン トリ ーの リファ レンス行を抜き出 したファイル





データベース サイズ seqneω 時間 インデックスファイルサイス、
(Release) (KB) (CPU time) (KB) 
GenBank(103.0) I 5，394，788 7:51:42 1，104，928 
GenBank-叩 d(103.0+) 905，164 1:06:11 146，052 
EMBL(52) I 3，999，668 10:07:24 1，202，552 
EMBL-upd( 52+ ) 1，076，800 1 :29:33 259，760 
SWISS-PROT(34.0) 109，617 25:14 57，756 









database dbtype dbsite 
genbank genbank 。dbget.genome.ad.jp
embl embl 。123.456.78.9:1111 
mydb genbank jusr jlocalj db 
表 3.3:dbtαbによるネッ卜ワークコンフィグレーションとローカルデータベース
の統合化
と定義すると、 g伊en凶1巾ba叩nk7形T杉5式の gen山ba組nkデ一夕ベ一スlはま dbget.g伊en∞1ωome.a吋d.j
サ一ノバT一へリダイレクト接続し、 embl形式の emblデータベースは IPアドレス

















16 第3主 結果 1: DBGETjLi此DB統合データベース検索システム
database dbtype dbsite mnemonlC 
genbank genbank jbiojdbjgenban gb 
gb alias genbank 
embl embl jbiojdbjembl emb 
emb alias embl 
dna alias gb+emb 
genbank-upd genbank jbiojdbjgenba此ー upd gbu 
gbu alias genbank-upd 
genbank-today alias genbank-upd十genbank




























amino acid mutations 





*SWISS-PROT [3]， PIR [2]， PRF，本PDBSTR
ホPDB[6] 




































T title or definition五eld(default) 
R reference五eld;e.g・)R:“Science 269" 
A author names; e.g・)A:smith 
N primary and secondary accession numbers 
E entry names for partial matching; e.g.) E:hum 
W indicates word matching; e.g・)AW:smith 


































































































































































































































表 3.7: 1 7種のデータベースおよび MedLine間のファクトおよび生物学的リンク (0:オリジナルリンク、 r:逆
リンク、 1.間接的リンク) gb:genbank， emb:embl， sp:swissprot， str:pdbstr， ps:prosite， tf: factor data of transfac， tfs:site 
data of transfac， ec:enzyme data of ligand， cmd: compound data of ligand， path:pathway， aax:aaindex， mim:omim， lit:litdb， 
med:medline. 














* Factual Links 
AAindex t-+ AAindex 
AAindex→ LITDB 
* Factual Links 
COMPOUND←→ ENZYME 
COMPOUND→ ENZYME← E.coli 
COMPOUND→ ENZYME← H.influenzae 
COMPOUND→ ENZYME← B.subtilis 
COMPOUND→ ENZYME←M.genitalium 
COMPOUND→ ENZYME← M.pneumoniae 
COMPOUND→ ENZYME← M.jannaschii 
COMPOUND→ ENZYME← Synechocystis 
COMPOUND→ ENZYME← S.cerevisiae 





EMBL← PIR← PRF 
EMBL← PDB 
EMBL→ SWISS-PROT→ PDB 
EMBL← PDB← PDBSTR 




EMBL← TFFACTOR← TFMATRIX 
EMBL→ SWISS-PROT→ PROSITE← TFCLASS 






EMBL→ ENZYME→ PATHWAY 
EMBL← PIR← PMD 
EMBL→ MEDLINE 
EMBL→ GenBank→ MEDLINE 
EMBL→ SWISS-PROT→ MEDLINE 
EMBL→ SWISS-PROT→ OMIM 
EMBL← ACeDB 
EMBL→ ENZYME← E.coli 
EMBL→ ENZYME← H.influenzae 
EMBL→ ENZYME← B.subtilis 
EMBL→ ENZYME← M.genitalium 
EMBL→ ENZYME← M. pneumoniae 
EMBL→ ENZYME← M.j annaschii 
EMBL→ ENZYME← Synechocystis 
EMBL→ ENZYME← S.cerevisiae 
EMBL→ ENZYME← H.sapiens 
* Sequence Similarity Links 
EMBL→ nr-nt 
ホBiologicalLinks 
EMBL→ ENZYME← (PATHWAY)→ ENZYME← EMBL 
EMBL→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
ENZYME← GenBank 
ENZYME← PIR→ GenBank 
ENZYME← EMBL 
ENZYME← PIR→ EMBL 
ENZYME← SWISS-PROT 
ENZYME← PIR← SWISS-PROT 
ENZYME→ PDB← SWISS-PROT 
ENZYME→ OMIM← SWISS-PROT 
ENZYME f-+ PIR 
ENZYME← SWISS-PROT→ PIR 
ENZYME← PRF 
ENZYME← PIR← PRF 
ENZYME→ PDB← PRF 
ENZYME←→ PDB 
ENZYME← SWISS-PROT→ PDB 
ENZYME← PDBSTR 
ENZYME→ PDB← PDBSTR 
ENZYME← SWISS-PROT→ PDB← PDBSTR 
ENZYME→ PROSITE 
ENZYME← SWISS-PROT→ Prosite 
ENZYME→ PDB← Prosite 
ENZYME← PIR← SWISS-PROT→ Prosite 








ENZYME← PIR← PMD 
ENZYME→ PDB← PMD 
ENZYME← PIR→ MEDLINE 
ENZYME← SWISS-PROT→ MEDLINE 
ENZYME→ OMIM 
ENZYME← SWISS-PROT→ OMIM 
ENZYME← PIR← SWISS-PROT→ OMIM 










* Biological Links 
ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
EPD← EMBL→ GenBank 
EPD +-+ EMBL 
EPD← EMBL← SWISS-PROT 
EPD← EMBL← SWISS-PROT→ PDB 
EPD← EMBL→ TFSITE 
EPD← EMBL← TFFACTOR 
EPD← EMBL← SWISS-PROT→ PROSITE← TFCLASS 
EPD← EMBL← TFFACTOR← TFMATRIX 
EPD← EMBL← SWISS-PROT→ PROSITE 
EPD← EMBL→ ENZYME 
EPD← EMBL→ ENZYME→ PATHWAY 
EPD← EMBL← SWISS-PROT→ OMIM 
EPD← EMBL→ GenBank→ MEDLINE 
EPD← EMBL← SWISS-PROT→ MEDLINE 
EPD← EMBL→ ENZYME← E.coli 
EPD← EMBL→ ENZYME← H.in自uenzae
EPD← EMBL→ ENZYME← B.subtilis 
EPD← EMBL→ ENZYME← M.genitalium 
EPD← EMBL→ ENZYME← M. pneumoniae 
EPD← EMBL→ ENZYME← M.j annaschii 
EPD← EMBL→ ENZYME← Synechocystis 
EPD← EMBL→ ENZYME← S.cerevisiae 
EPD← EMBL→ ENZYME← H.sapiens 
牢 BiologicalLinks 
EPD← EMBL→ ENZYME← (PATHWAY)→ ENZYME← EMBL→ EPD 






GenBank←→ GenBank ~ GenBank 
GenBank ~ EMBL 
GenBank→ EMBL←→ SWISS-PROT 
GenBank← PIR 
GenBank→ EMBL←→ SWISS-PROT→ PIR 
GenBank→ ENZYME← PIR 
GenBank→ ENZYME← PRF 
GenBank→ ENZYME← PIR← PRF 
GenBank→ EMBL ~ SWISS-PROT→ PIR← PRF 
GenBank← PDB 
GenBank→ EMBL ~ SWISS-PROT→ PDB 
GenBank→ ENZYME→ PDB 
GenBank← PDB← PDBSTR 
GenBank→ EMBL←→ SWISS-PROT→ PDB← PDBSTR 
GenBank→ ENZYME→ PDB← PDBSTR 
GenBank→ EMBL→ EPD 
GenBank→ EMBL→ TFSITE 
GenBank→ EMBL← TFFACTOR 
GenBank→ EMBL+→SWISS-PROT→ PROSITE 
GenBank→ ENZYME 
GenBank→ ENZYME→ PATHWAY 
GenBank→ ENZYME← PMD 
GenBank→ MEDLINE 
GenBank→ EMBL←→ SWISS-PROT→ OMIM 
GenBank→ ENZYME→ OMIM 
GenBank→ ENZYME← E.coli 
GenBank→ ENZYME← H.influenzae 
GenBank→ ENZYME← B.subtilis 
GenBank→ ENZYME← M.genitalium 
GenBank→ ENZYME← M.pneumoniae 
GenBank→ ENZYME← M.j annaschii 
GenBank→ ENZYME← S ynechocystis 
GenBank→ ENZYME← S. cerevisiae 
GenBank→ ENZYME← H.sapiens 
牢 SequenceSimilarity Links 
GenBank→ nr-nt 
牢 BiologicalLinks 
Ge叩nBar此→ ENZYME← (PATHWAY)→ ENZYME← Ge叩nBan
GenBar此→ ENZYME← (PATHWAY)→ ENZYME
牢 FactualLinks 
LITDB← PMD→ PIR→ GenBank 
LITDB← PRF→ PIR→ GenBank 
LITDB← PMD→ PIR→ EMBL 
LITDB← PRF→ PIR→ EMBL 
LITDB← PMD→ PIR← SWISS-PROT 
25 
26 第3章 結来1: DBGET/LinkDB統合データベース検索システム
表 3.8:(continued) 
LinkDB検索によるデータベースの経路一覧
LITDB← PRF→ PIR← SWISS-PROT 
LITDB← PMD→ PIR 
LITDB← PRF→ PIR 
LITDB← PRF 
LITDB← PMD→ PDB 
LITDB← PMD→ PIR→ ENZYME 
LITDB← PRF→ ENZYME 
LITDB← PMD→ PIR→ ENZYME→ PATHWAY 









MEDLINE← GenBank→ EMBL 
MEDLINE← SWISS-PROT→ EMBL 
MEDLINE← SWISS-PROT→ PDB 
MEDLINE← PRF→ PDB 
MEDLINE← PRF→ PDB← PDBSTR 
MEDLINE← SWISS-PROT→ PDB← PDBSTR 
MEDLINE← SWISS-PROT→ PROSITE 
MEDLINE← SWISS-PROT→ OMIM 
MEDLINE← PIR→ ENZYME 
MEDLINE← PIR← PMD 
MEDLINE← PRF← PMD 
* Factual Links 
OMIM← SWISS-PROT→ PIR→ GenBank 
OMIM← ENZYME← GenBank 
OMIM← SWISS-PROT→ EMBL 
OMIM← SWISS-PROT 
OMIM← SWISS-PROT→ PIR 
OMIM← SWISS-PROT→ PIR← PRF 
OMIM← SWISS-PROT→ PDB 
OMIM← ENZYME→ PDB 
OMIM← SWISS-PROT→ PDB← PDBSTR 
OMIM← ENZYME→ PDB← PDBSTR 
OMIM← SWISS-PROT→ PROSITE 
OMIM← ENZYME 
OMIM← SWISS-PROT→ ENZYME 
OMIM← SWISS-PROT→ PIR→ ENZYME 
OMIM← ENZYME→ PATHWAY 
OMIM← SWISS-PROT→ PIR← PMD 
OMIM← ENZYME← PIR← PMD 




OMIM← ENZYME→ PDB← PMD 
OMIM ~ OMIM 
OMIM← SWISS-PROT→ MEDLINE 
OMIM← GDB 
OMIM← ENZYME← E.coli 
OMIM← ENZYME←日influenzae
OMIM← ENZYME← B.subtilis 
OMIM← ENZYME← M.genitalium 
OMIM← ENZYME← M. pneumoniae 
OMIM← ENZYME← M.j annaschii 
OMIM← ENZYME← Synechocystis 
OMIM← ENZYME← S. cerevisiae 
OMIM← H.sapiens 
OMIM← ENZYME← H.sapiens 
牢 FactualLinks 
TEMPLATE→ ENZYME← GenBank 
TEMPLATE→ SWISS-PROT→ EMBL→ GenBank 
TEMPLATE→ ENZYME← EMBL 
TEMPLATE→ SWISS-PROT 
TEMPLATE→ ENZYME← PIR 
TEMPLATE→ ENZYME← PRF 
TEMPLATE→ ENZYME← PDB 
TEMPLATE→ ENZYME← PDBSTR 
TEMPLATE→ ENZYME 
TEMPLATE→ ENZYME→ COMPOUND 
TEMPLATE→ ENZYME→ PATHWAY 
牢 SequenceSimilarity Links 
TEMPLATE→ nr-aa 
牢 BiologicalLinks 
TEMPLATE→ ENZYME← (PATHWAY)→ ENZYME← TEMPLATE 
TEMPLATE→ ENZYME← (PATHWAY)→ ENZYME 
牢 FactualLinks 
PATHWAY← ENZYME← GenBank 
PATHWAY← ENZYME← EMBL 
PATHWAY← ENZYME← SWISS-PROT 
PATHWAY← ENZYME← PIR 
PATHWAY← ENZYME← PDB 
PATHWAY← ENZYME← PDBSTR 
PATHWAY← ENZYME→ PROSITE 
PATHWAY← ENZYME 
PAHTWAY← ENZYME← PMD 
PATHWAY← ENZYME→ OMIM 
PATHWAY→ WIT-PATHWAY 
PATHWAY→ ENZYME← E.coli 
PATHWAY→ ENZYME← H.influenzae 
PATHWAY→ ENZYME← B.subtilis 
PATHWAY→ ENZYME← M.genitalium 
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表 3.8:(continued) 
LinkDB積素によるデータベースの経路一覧
PATHWAY→ ENZYME← M.pneumoniae 
PATHWAY→ ENZYME← M.j annaschii 
PATHWAY→ ENZYME← Synechocysitis 
PATHWAY→ ENZYME← S. cerevisiae 
PATHWAY→ ENZYME← H.sapiens 
* Factual Links 
PDB→ GenBank 
PDB← SWISS-PROT→ EMBL→ GenBank 
PDB→ ENZYME← GenBank 
PDB→ EMBL 
PDB← SWISS-PROT→ EMBL 
PDB←→SWISS-PROT 
PDB←→PIR 






PDB← SWISS-PROT→ ENZYME 
PDB→ ENZYME→ PATHWAY 
PDB← PMD 
PDB← SWISS-PROT→ OMIM 
PDB→ MEDLINE 
PDB← SWISS-PROT→ MEDLINE 
PDB→ ENZYME← E.coli 
PDB→ ENZYME← H.infl.uenzae 
PDB→ ENZYME← B.subtilis 
PDB→ ENZYME← M.genitalium 
PDB→ ENZYME← M.pneumoniae 
PDB→ ENZYME← M.j annaschii 
PDB→ ENZYME← Synechocystis 
PDB→ ENZYME← S.cerevisiae 
PDB→ ENZYME← H.sapiens 
* Biological Links 
PDB→ ENZYME← (PATHWAY)→ ENZYME← PDB 
PDB→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
PDBSTR→ PDB← SWISS-PROT→ EMBL→ GenBank 
PDBSTR→ PDB← SWISS-PROT→ EMBL 
PDBSTR→ PDB← SWISS-PROT 
PDBSTR→ PDB← SWISS-PROT→ PIR 
PDBSTR→ PDB← SWISS-PROT→ PIR← PRF 
PDBSTR→ PDB 
PDBSTR→ PDB← PROSITE 
PDBSTR→ ENZYME 




LinkDB板素lこよるデ ター ベー スの経路一覧
PDBSTR→ PDB→ ENZYME→ PATHWAY 
PDBSTR→ PDB← PMD 
PDBSTR→ PDB→ SWISS-PROT→ OMIM 
PDBSTR→ PDB← ENZYME→ OMIM 
PDBSTR→ PDB→ SWISS-PROT→ MEDLINE 
PDBSTR→ ENZYME← E.coli 
PDBSTR→ ENZYME← H.influenzae 
PDBSTR→ ENZYME← B.subtilis 
PDBSTR→ ENZYME← M.genitalium 
PDBSTR→ ENZYME← M.pneumoniae 
PDBSTR→ ENZYME← M.j annaschii 
PDBSTR→ ENZYME← Synechocystis 
PDBSTR→ ENZYME← S. cerevisiae 
PDBSTR→ ENZYME← H.sapiens 
* Sequence Similarity Links 
PDBSTR→ nr-aa 
* Biological Links 
PDBSTR→ ENZYME← (PATHWAY)→ ENZYME← PDBSTR 
PDBSTR→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
PIR→ GenBank 
PIR← SWISS-PROT→ EMBL→ GenBank 
PIR→ EMBL 
PIR← SWISS-PROT→ EMBL 
PIR← SWISS-PROT 
PIR←→ PDB 
PIR← SWISS-PROT→ PDB 
PIR→ ENZYME→ PDB 
PIR← PMD→ PDB 
PIR←→ PDB← PDBSTR 
PIR← SWISS-PROT→ PDB← PDBSTR 
PIR← TFFACTOR 
PIR← SWISS-PROT→ PROSITE 
PIR←→ ENZYME 
PIR→ ENZYME→ PATHWAY 
PIR← PMD 
PIR→ MEDLINE 
PIR← SWISS-PROT→ OMIM 
PIR→ ENZYME← E.coli 
PIR→ ENZYME← H.influenzae 
PIR→ ENZYME← B.subtilis 
PIR→ ENZYME← M.genitalium 
PIR→ ENZYME← M.pneumoniae 
PIR→ ENZYME← M.j annaschii 
PIR→ ENZYME← Synechocystis 
PIR→ ENZYME← S. cerevisiae 
PIR→ ENZYME← H.sapiens 
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表 3.8:(continued) 
LinkDB検索によるデータベースの経路一覧
* Sequence Similarity Links 
PIR→ nr-aa 
* Biological Links 
PIR→ ENZYME← (PATHWAY)→ ENZYME← PIR 
PIR→ ENZYME← (PATHWAY)→ ENZYME 
牢 FactualLinks 
PMD→ PIR→ GenBank 
PMD→ PIR→ EMBL 
PMD→ PIR← SWISS-PROT 




PMD→ PDB← PDBSTR 
PMD→ PDB← PROSITE 
PMD→ PIR← SWISS-PROT→ PROSITE 
PMD→ ENZYME 
PMD→ PIR→ ENZYME 
PMD→ PDB← ENZYME 
PMD→ PIR→ ENZYME→ PATHWAY 
PMD→ PDB→ ENZYME→ PATHWAY 
PMD→ PIR← SWISS-PROT→ OMIM 
PMD→ PDB← SWISS-PROT→ OMIM 
PMD→ PIR→ ENZYME→ OMIM 
PMD→ PDB← ENZYME→ OMIM 
PMD→ LITDB 
PMD→ PRF→ MEDLINE 
PMD→ PIR→ MEDLINE 
PMD→ ENZYME← E.coli 
PMD→ ENZYME← H.infl.uenzae 
PMD→ ENZYME← B.subtilis 
PMD→ ENZYME← M.genitalium 
PMD→ ENZYME← M. pneumoniae 
PMD→ ENZYME← M.j annaschii 
PMD→ ENZYME← Synechocystis 
PMD→ ENZYME← S.cerevisiae 
PMD→ ENZYME← H.sapiens 
* Biological Links 
PMD→ PIR→ ENZYME→ PATHWAY← ENZYME← PIR← PMD 
PMD→ PDB→ ENZYME→ PATHWAY← ENZYME← PDB← PMD 
PMD→ PIR→ ENZYME← (PATHWAY)→ ENZYME 
PMD→ PDB→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
PRF→ PIR→ GenBank 
PRF→ MEDLINE← GenBank 
PRF→ PIR→ EMBL 




PRF→ PIR← SWISS-PROT 
PRF→ PDB← SWISS-PROT 
PRF→ MEDLINE← SWISS-PROT 
PRF→ PIR 
PRF→ PDB 
PRF→ PDB← PDBSTR 
PRF→ PIR← TFFACTOR 
PRF→ PDB← PROSITE 
PRF→ PIR← SWISS-PROT→ PROSITE 
PRF→ ENZYME 
PRF→ PIR→ ENZYME 
PRF→ PDB→ ENZYME 
PRF→ ENZYME→ PATHWAY 
PRF→ PIR→ ENZYME→ PATHWAY 




PRF→ PIR→ MEDLINE 
PRF→ PIR← SWISS-PROT→ OMIM 
PRF→ PDB← SWISS-PROT→ OMIM 
PRF→ PIR→ ENZYME→ OMIM 
PRF→ PDB→ ENZYME→ OMIM 
PRF→ ENZYME← E.coli 
PRF→ ENZYME← H.infiuenzae 
PRF→ ENZYME← B.subtilis 
PRF→ ENZYME← M.genitalium 
PRF→ ENZYME← M.pneumoniae 
PRF→ ENZYME← M.j annaschii 
PRF→ ENZYME← Synechocystis 
PRF→ ENZYME← S.cerevisiae 
PRF→ ENZYME← H.sapiens 
* Sequence Similarity Links 
PRF→ nr-aa 
* Biological Links 
PRF→ ENZYME← (PATHWAY)→ ENZYME← PRF 
PRF→ PIR→ ENZYME← (PATHWAY)→ ENZYME← PIR← PRF 
PRF→ PDB→ ENZYME← (PATHWAY)→ ENZYME← PDB← PRF 
PRF→ PIR→ ENZYME← (PATHWAY)→ ENZYME 
PRF→ PDB→ ENZYME← (PATHWAY)→ ENZYME 
牢 FactualLinks 
PROSITE ~ SWISS-PROT→ EMBL→ GenBank 
PROSITE←→ SWISS-PROT→ EMBL 
PROSITE←→ SWISS-PROT 








PROSITE← ENZYME→ PAHTWAY 
PROSITE←→ SWISS-PROT→ OMIM 
PROSITE r-t SWISS-PROT→ MEDLINE 
PROSITE日 SWISS-PROT→ EMBL→ GenBank→ Medline
PROSITE← ENZYME← E.coli 
PROSITE← ENZYME← H.influenzae 
PROSITE← ENZYME← B.subtilis 
PROSITE← ENZYME← M.genitalium 
PROSITE← ENZYME← M.pneumoniae 
PROSITE← ENZYME← M.j annaschii 
PROSITE← ENZYME← Synechocystis 
PROSITE← ENZYME← S.cerevisiae 
PROSITE← ENZYME← H.sapiens 
* Biological Links 
PROSITE← ENZYME← (PATHWAY)→ ENZYME→ PROSITE 
PROSITE← ENZYME← (PATHWAY)→ ENZYME 
ヰ FactualLinks 
SWISS-PROT→ EMBL→ GenBank 
SWISS-PROT→ PIR→ GenBank 
SWISS-PROT r-t EMBL 
SWISS-PROT→ PIR 
SWISS-PROT→ PIR← PRF 
SWISS-PROT +→ PDB 




SWISS-PROT→ ENZYME→ PATHWAY 
SWISS-PROT→ PIR← PMD 
SWISS-PROT→ MEDLINE 






SWISS-PROT→ ENZYME← E.coli 
SWISS-PROT→ ENZYME←日influenzae
SWISS-PROT→ ENZYME← B.subtilis 
SWISS-PROT→ ENZYME← M.genitalium 
SWISS-PROT→ ENZYME← M.pneumoniae 
SWISS-PROT→ ENZYME← M.jannaschii 
SWISS-PROT→ ENZYME← Synechocystis 
SWISS-PROT→ ENZYME← S. cerevisiae 
SWISS-PROT→ ENZYME← H.sapiens 





* Biological Links 
SWISS-PROT→ ENZYME← (PATHWAY)→ ENZYME← SWISS-PROT 
SWISS-PROT→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
SWISS-PROT→ EMBL→ GenBank 
SWISS-PROT→ PIR→ GenBank 
SWISS-PROT ~ EMBL 
SWISS-PROT→ PIR 
SWISS-PROT→ PIR← PRF 
SWISS-PROT ~ PDB 
SWISS-PROT←→ PDB← PDBSTR 
SWISS-PROT←→ TFFACTOR 
SWISS-PROT ~ PROSITE 
SWISS-PROT→ ENZYME 
SWISS-PROT→ ENZYME→ PATHWAY 
SWISS-PROT→ PIR← PMD 
SWISS-PROT→ MEDLINE 






SWISS-PROT→ ENZYME← E.coli 
SWISS-PROT→ ENZYME← H .infl uenzae 
SWISS-PROT→ ENZYME← B.subtilis 
SWISS-PROT→ ENZYME← M.genitalium 
SWISS-PROT→ ENZYME← M. pneumoniae 
SWISS-PROT→ ENZYME← M.jannaschii 
SWISS-PROT→ ENZYME← Synechocystis 
SWISS-PROT→ ENZYME← S.cerevisiae 
SWISS-PROT→ ENZYME← H.sapiens 
牢 SequenceSimilarity Links 
SWISS-PROT→ nr-aa 
* Biological Links 
SWISS-PROT→ ENZYME← (PATHWAY)→ ENZYME← SWISS-PROT 
SWISS-PROT→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
Synechocystis→ ENZYME← GenBank 
Synechocystis→ SWISS-PROT→ EMBL→ GenBank 
Synechocystis→ ENZYME← EMBL 
Synechocystis→ SWISS-PROT 
Synechocystis→ ENZYME← PIR 
Synechocystis→ ENZYME← PRF 
Synechocystis→ ENZYME← PDB 
Synechocystis→ ENZYME← PDBSTR 
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Synechocystis→ ENZYME→ COMPOUND 
Synechocystis→ ENZYME→ PATHWAY 
* Sequence Similarity Links 
Synechocystis→ nr-aa 
* Biological Links 
Synechocystis→ ENZYME← (PATHWAY)→ ENZYME← Synechocystis 
Synechocystis→ ENZYME← (PATHWAY)→ ENZYME 
* Factual Links 
TFCELL← TFSITE→ EMBL→ GenBank 
TFCELL← TFSITE→ EMBL 
TFCELL← TFSITE→ EMBL→ SWISS-PROT 
TFCELL← TFSITE→ EMBL→ SWISS-PROT→ PDB 
TFCELL← TFSITE 
TFCELL← TFSITE→ TFFACTOR 
TFCELL← TFSITE→ TFFACTOR← TFCLASS 
TFCELL← TFSITE→ TFFACTOR← TFMATRIX 
TFCELL← TFSITE→ EMBL→ SWISS-PROT→ PROSITE 
TFCELL← TFSITE→ TFFACTOR← TFCLASS→ PROSITE 
TFCELL← TFSITE→ EMBL→ SWISS-PROT→ OMIM 
TFCELL← TFSITE→ EMBL→ SWISS-PROT→ MEDLINE 
TFCELL← TFSITE→ EMBL→ GenBank→ MEDLINE 
* Factual Links 
TFCLASS→ TFFACTOR→ EMBL→ GenBank 
TFCLASS→ TFFACTOR→ EMBL 
TFCLASS→ TFFACTOR→ SWISS-PROT 
TFCLASS→ TFFACTOR→ SWISS-PROT→ PIR 
TFCLASS→ TFFACTOR 
TFCLASS→ PROSITE 
TFCLASS→ TFFACTOR→ SWISS-PROT→ OMIM 
TFCLASS→ TFFACTOR→ SWISS-PROT→ MEDLINE 
TFCLASS→ TFFACTOR→ EMBL→ GenBank→ MEDLINE 
* Factual Links 




TFFACTOR→ SWISS-PROT→ PDB 
TFFACTOR +→ TFFACTOR 
TFFACTOR←→ TFSITE 
TFFACTOR← TFCLASS 
TFFACTOR +--+ TFMATRIX 
TFFACTOR→ SWISS-PROT→ PROSITE 
TFFACTOR← TFCLASS→ PROSITE 
TFFACTOR→ SWISS-PROT→ OMIM 
TFFACTOR→ SWISS-PROT→ MEDLINE 




* Factual Links 
TFMATRIX→ TFFACTOR→ EMBL→ GenBank 
TFMATRIX→ TFFACTOR→ EMBL 
TFMATRIX→ TFFACTOR→ SWISS-PROT 
TFMATRIX→ TFFACTOR→ SWISS-PROT→ PIR 
TFMATRIX ~ TFFACTOR 
TFMATRIX→ TFFACTOR→ SWISS-PROT→ OMIM 
TFMATRIX→ TFFACTOR→ SWISS-PROT→ MEDLINE 
TFMATRIX→ TFFACTOR→ EMBL→ GenBank→ Medline 
本 FactualLinks 
TFSITE→ EMBL→ GenBank 
TFSITE ~ EMBL 
TFSITE→ EMBL→ SWISS-PROT 
TFSITE→ EMBL→ SWISS-PROT→ PDB 
TFSITE ~ TFFACTOR 
TFSITE→ TFFACTOR← TFCLASS 
TFSITE→ TFFACTOR→ TFMATRIX 
TFSITE→ TFFACTOR← TFCLASS→ PROSITE 
TFSITE→ EMBL→ SWISS-PROT→ OMIM 
TFSITE→ EMBL→ SWISS-PROT→ MEDLINE 
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生物種2










Eco b(genome position) 
Eco s(Hin):b(genome position):s(Eco) 
表 3.9:経路テーブルによるリンク方法の指定 一行日は Ecoでのゲノム位置に対する
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ノム上の遺伝子の順番を表わし、ド ットは祈|向性のあった ORFを記したO 遺伝子クラス
















Organisms Mja Mth Eco Hin Hpy Bsu Mge Mp札 Syn Sce All 
(ORFs) 
Mja(1681) 401 186 91 64 100 138 55 38 61 140 723 
Mth{18マ1) 198 267 140 76 55 142 25 28 98 56 629 
Eco(4289) 136 190 835 528 208 602 108 132 388 169 1788 
Hin{lマ17) 68 78 409 159 117 227 68 78 135 81 757 
日開(1566) 106 59 129 107 227 175 66 75 84 200 650 
Bsu{41 00) 183 202 571 280 224 767 120 146 324 303 1574 
Mge(467) 59 27 67 61 66 91 78 119 56 98 320 
Mp札(678) 49 27 79 69 70 104 150 222 62 118 496 
Sy礼(3166) 74 122 326 146 105 266 64 73 447 158 978 
Sce(6064) 170 72 171 98 324 338 204 195 197 2431 2831 
表 4.1:冗長性を除いた抽出クラスターの数
ときに抽出されるクラスターは、 三行日を見ることになり、 Hinとの比較による
抽出数は 528だが、逆に HinをEcoと比較して Hinから抽出したクラスター数
は四行三列自の 409になる。
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図 4.3:遺伝子クラスターの抽出数の分布
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(' 
F'unction 0 f genes in extrαcted clusters 
Transport and binding proteins 
Energy metabolism 
Putative transport proteins 
Translation， post-translational modification 
Hypothetical， unclassi五ed，unknown 
Central intermediary metabolism 
Putative enzymes 
Cell processes (incl. adaptation， protection) 
Transcription， RN A processing and degradation 
Amino acid biosynthesis and metabolism 
Putative regulatory proteins 
DN A replication， recombination， modi五cationand repair 
Membrane proteins 
N ucleotide biosynthesis and metabolism 
Regulatory function 
Carbon compound catabolism 
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4.5 考察
4.5.1 クラスターの役割と進化的意義
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能、そして一致した生物種名を表記しである。 Blattnerの完全なオペロンは B と
表わしてあり 、完全に一致でなくともオペロン内の部分遺伝子群に対するマッチ
も記した O 完全にマッチした場合には生物種名の先頭にこの Bが記されている。
77 
operon# b# gene dir length function speCles 
bOOOI lhrL 〉 21 Amino acid biosyn出回isand mctabolism B 
00001 b0002 lhrA 〉 820 Amino acid biosynth巴sisand melabolism B 
b0003 出rB 〉 310 Amino acid biosynthesis and mclabolism B 
b0004 出rC 〉 428 Amino acid biosynthesis and metabolism B 
00001 b0002 lhrA 〉 820 Amino acid biosynlh巴sisand metabolism Mlh 
b0003 出rB 〉 310 Amino acid biosynthesis and metabolism Mth 
b0002 lhrA 〉 820 Amino acid biosynthcsis and melabolism Hin 
00001 
bOOO3 出rB 〉 310 Amino acid biosynthesis and metabo1ism Hin 
b0004 thrC 〉 428 Amino acid biosynthesis and metabolism Hin 
00001 b0003 thrB 〉 310 Amino acid biosynthesis and metabo1ism Bsu M山S戸1
b0004 lhrC 〉 428 Amino acid biosyn出回isand mclabolism Bsu Mth Syn 
00002 b0014 dnaK 〉 638 "Cel processes (incl. adaptalion， proleclion)" B BSl Hin Mja Mth Sce Syn 
bOOl5 dnaJ 〉 376 "Cel processes (incl. adaplalion， proteclion)" B Bsu Hin Mja Mth Sce Syn 
00003 b0021 insB 1 〈 167 "phage， transposon， or plasmid" B Eco Syn 
b0022 insA 1 く 91 "phage， transposon， orplasmid" B Eco Syn 
00004 bOO24 b0024 〉 72 "Hypothelica1， unc1asili巴d，unknown" B 
b0025 yaaC 〉 313 Putative regulalory proleins B 
00005 
b0026 ileS 〉 938 "TransJation， post-translational modilcation" B 
b0027 IspA 〉 164 Transport and binding proteins B 
b0028 yaaD 〉 149 "Hypothetical， unclasified， unknown" B 
00006 bOO32 carA 〉 382 Nucleotide biosynthesis and metabolism B Bsu Mth 
b0033 carB 〉 1073 Nucleotide biosynthesis and metabolism B Bsu M山
bOO35 caiE 〈 203 "Cel process巴s(incl. adaptation， protection)" B 
b0036 caiD く 297 "Cel processes (incl. adaptation， protection)" B 
00007 bOO37 caiC く 522 "Cel processes (incl. adaptalion， prol民 lion)" B 
b0038 caiB く 405 "Cel processes (incl. adaptalion， proteclion)" B 
b0039 caiA く 380 "Cel processes (incl. adaptalion， proleclion)" B 
b0040 caiT 〈 504 "Cel processes (incl. adaptalion， protection)" B 
00007 b0036 caiD 〈 297 "Cel processes (incl. adaptation， protcction)円 Bsu 
b0037 caiC く 522 "Cel processes (incl. adaptation， protection)" Bsu 
00007 b0039 caiA 〈 380 "Cel processes (incl. adaptalion， protection)" Bsu 
b0040 caiT く 504 "Cel proccsses (incl. adaplation， protection)" Bsu 
00008 b0041 IixA 〉 268 Energy metabolism Bsu Eco 
b0042 fixB 〉 313 Energy melabolism BSl Eco 
bOO41 IixA 〉 268 Energy metabolism B Eco 
00008 b0042 日xB 〉 313 Energy metabolism B Eco 
b0043 fixC 〉 428 "Hypothetical， unclassifed， lInknown" B Eco 
b0044 日xX 〉 95 Energy metabolism B Eco 
00008 b0043 fixC 〉 428 "Hypothetical， unclasified， unknown" Eco 
b0044 fixX 〉 95 Energy metabolism Eco 
00009 b0046 yabF 〉 176 Putative巴nzymes B Eco 
b0047 kcfC 〉 620 Transport and binding proteins B Eco 
b0050 apaG く 125 "Hypothetical， unclasilicd， unknown" B 
00010 b0051 ksgA く 273 "Cel processes (incl. adaptation， protection)" B 
b0052 pdxA く 329 "Biosynthesis ofcofactors， prosthelic groups and carriers" B 
b0053 surA 〈 428 Other known g巴nes B 
00010 b0052 pdxA く 329 "Biosynthesis ofcofactors， prosthelic groups and carriers" Syn 
b0053 surA 〈 428 Olher known genes Syn 
00011 b0056 yabP 〉 216 "HYPouletical， unclassified， unknown" B 
b0057 yabQ 〉 52 "Hypothetical， unclassified， unknown" B 
00012 b0058 yabO く 219 "HYPoU1etical， unclassified， unknown" B Hin 
b0059 hepA く 968 "Tr加 scription，RNA proccssing and degradation" B Hin 
00013 b0061 araD く 231 Carbon compound catabolism Eco 
b0062 araA く 500 Carbon compound catabolism Eco 
b0061 araD く 231 Carbon compound catabolism B 
00013 
b0062 araA く 500 Carbon compound catabolism B 
b0063 araB く 566 Carbon compound catabolism B 
00013 b0062 araA く 500 Carbon compound catabolism Bsu 
b0063 araB く 566 Carbon compound catabolism Bsu 
00014 b0066 yabJ く 232 Putative transport proteins Bsu Eco Hin Hpy Mge Mja Mpn Mth Syn 
b0067 yabK く 536 Putative transport proteins Bsu Eco Hin Hpy Mge Mja Mpn M山Syn
b0066 yabJ く 232 Putative transport proteins B Hin Syn 
00014 
b0067 yabK く 536 Putative transport proteins B Hin Syn 
b0068 tbpA く 327 "BiosynU1esis of cofactors， prosU1etic groups and carriers" B Hin Syn 
00014 bOO67 yabK く 536 Putative transport proteins Bsu 
b0068 tbpA く 327 "Biosyn山口isof cofactors， pros山eticgroups and carriers" Bsu 
00015 b0071 leuD く 201 Amino acid biosynU1esis and metabolism M山
b0072 leuC 〈 466 Amino acid biosynthesis and metabolism MU1 
b0071 leuD く 201 Amino acid biosynthesis and metabolism Bsu Hin 
00015 b0072 leuC く 466 Amino acid biosynthesis and metabolism Bsu Hin 
b0073 leuB く 364 Amino acid biosynU1esis and metabolism Bsu Hin 
b0074 leuA く 523 Amino acid biosynU1esis and metabolism Bsu Hin 
b0071 leuD 〈 201 Amino acid biosynU1esis and metabolism B 
b0072 leuC く
00015 
466 Amino acid biosynU1esis and metabolism B 
b0073 leuB く 364 Amino acid biosynU1esis and metabolism B 
b0074 leuA く 523 Amino acid biosynU1esis and metabolism B 
b0075 leuL く 28 Amino acid biosyn山esisand metabolism B 
00015 b0072 leuC < 466 Amino acid biosyn出esisand metabolism Sce 
b0073 !euB く 364 Amino acid biosynU1esis and metabolism Sce 
00015 bOO73 leuB 〈 364 Amino acid biosynU1esis創ldmetabolism Eco 
b0074 leuA 〈 523 Amino acid biosynU1esis and metabolism Eco 
00016 b0076 leuO 〉 373 Amino acid biosynU1esis and metabolism Bsu Eco 
b0077 ilvI 〉 604 Amino acid biosynthesis and metabolism Bsu Eco 
00016 
b0076 leuO > 373 Amino acid biosynU1esis and metabolism B 
b0077 ilvI 〉 604 Amino acid biosynU1esis and metabolism B 
b0078 ilvH 〉 163 Amino acid biosynU1esis and metabolism B 
00016 b0077 ilvl 〉 604 Amino acid biosynU1esis and metabolism Bsu Eco Hin M出
b0078 ilvH 〉 163 Amino acid biosynthesis and metabolism Bsu Eco Hin Mth 
00017 b0079 fruL 〉 28 Energy metabolism B 
b0080 fruR 〉 334 Energy metabolism B 
00018 b0081 yabB 〉 152 "HYPouletical， unclassified， unknown" Bsu Mge Mpn 
b0082 yabC 〉 313 Structural proteins Bsu Mge Mpn 
b0081 yabB 〉 152 "Hypothetical， unclassified， unknown" B 
b0082 yabC 〉 313 Structural proteins B 
b0083 ftsL 〉 121 "C巴1processes (incl. adaptation， protection)" B 
b0084 ftsl 〉 588 "Cell processes (incl. adaptation， protection)" B 
b0085 murE 〉 495 Cell structure B 
00018 b0086 murF 〉 452 Cell structure B 
b0087 mraY 〉 360 Cell stmcture B 
bOO88 murD 〉 438 Cell structure B 
b0089 ftsW 〉 414 "Cell processes (incl. adaptation， protection)" B 
b0090 muru 〉 355 Cel stmcture B 
b0091 murC > 491 CeJl stllcture B 
bOO92 ddlB 〉 306 Cell stllcture B 
00018 b0084 ftsI 〉 588 "Cell processes (incl. adaptation， protection)" Bsu 
bOO85 murE 〉 495 Cell structure Bsu 
00018 bOO85 murE 〉 495 Cell structure Hin 
bOO86 murF > 452 Cell structure Hin 
00018 bOO86 murF 〉 452 Cell structure Mth Syn 
bOO87 mraY 〉 360 Cell stllcture M出Syn
b0086 murF 〉 452 Cell structure Bsu Hin 
00018 
bOO87 mraY > 360 Cell structure Bsu Hin 
b0088 murD > 438 Cell structure Bsu Hin 
b0086 murF > 452 Cell structure Bsu 
b0087 mraY 〉 360 Cell structure Bsu 
00018 
b0088 murD 〉 438 Cell structure Bsu 
b0089 ftsW 〉 414 "Cell processes (incl. adaptation， protection)" Bsu 
bOO90 muru 〉 355 Cell structure Bsu 
00018 b0087 mraY 〉 360 Cell structure Eco Hpy 
bOO88 murD 〉 438 Cell stmcωre Eco Hpy 
00018 bOO90 muru 〉 355 Cell stllcture Bsu 
b0091 murC 〉 491 Cell stmcture Bsu 
00018 b0091 murC 〉 491 Cell structure Bsu 
b0092 ddlB 〉 306 Cell structure Bsu 
00019 
bOO93 ftsQ 〉 276 "Cell processes (incl. adaptation， protection)" B 
b0094 ftsA 〉 420 "Cell processes (incl. adaptation， protection)" B 
b0095 ftsZ 〉 383 "Cell processes (incl. adaptation， protection)" B 
00019 b0094 ftsA 〉 420 "Cell processes (incl. adaptation， protection)" Bsu Hpy Syn 
b0095 ftsZ 〉 383 "C巴1processes (incl. adaptation， protection)" Bsu Hpy Syn 
bOIOO bOIOO く 44 "Hypothetical， unclassified， unknown" B 
00020 bOIOl yacG 〈 65 "Hypothetical， unclassified， unknown" B 
bOl02 yacF 〈 247 "Hypo山etical，unclassified， unknown" B 
bOl03 yacE 〈 206 "DNA replication， recombination， modification and repair" B 
bOl05 bOl05 く 35 "Hypothetical， unclassified， unknown" B 
00021 b0106 hofC く 400 Cell structure B 
bOl07 hofB く 461 Cell structure B 
bOl08 ppdD 〈 146 Othcr known genes B 
00021 bOl06 hofC く 400 Cell stllcture Bsu Eco Mth Syn 
bOl07 hofB く 461 Cell struct1He Bsu Eco Mth Syn 
b0106 hofC く 400 Cell struc同re Hin 
00021 
bOl07 hofB く 461 Cell structure Hin 
bOl08 ppdD 〈 146 Other known genes Hin 
00021 bOl07 hofB く 461 Ccll structure Syn 
bOl08 ppdD く 146 Other known genes Syn 
00022 bOllO ampD 〉 183 "Cell processcs (incl. adaptation， protection)" B 
b0111 ampE > 284 "Ccll processes (incl. adaptation， protection)" B 
00023 bOl13 pdhR 〉 254 Energy metabolism Eco 
bOl14 aceE 〉 887 Energy metabolism Eco 
bOl13 pdhR 〉 254 Energy metabolism B 
00023 bOl14 aceE 〉 887 Energy metabolism B 
bOl15 aceF 〉 630 Energy metabolism B 
bOl16 IpdA 〉 474 Energy metabolism B 
00023 bOl14 aceE 〉 887 Energy mctabolism Bsu Eco 
bOl15 accF 〉 630 Energy metabolism Bsu Eco 
00023 
bOl14 aceE 〉 887 Energy metabolism Hin 
bOl15 aceF 〉 630 Energy metabolism Hin 
bOl16 IpdA 〉 474 Energy metabolism Hin 
00023 bOl15 aceF 〉 630 Energy metabolism Bsu Mge Mpn 
bOl16 IpdA 〉 474 Energy metabolism Bsu Mge Mpn 
00024 bOl20 spcD 〈 264 Cent:ral intermediary metabolism B 
bOl21 speE く 288 Central intermediary metabolism B 
。0025 bOl27 yadG 〉 308 Putative transport proteins B Bsu Eco Hin Mpn Mth Sce Syn 
bOl28 yadH 〉 256 "Hypothetical， unclassified， unknown" B Bsu Eco Hin Mpn M山SccSyn 
00026 bOl33 panC 〈 283 "Biosynthesis of cofactors， prosthetic grollps and carriers" B Bsu 
bOl34 panB く 264 "Biosyn山csisof cofactors， pros出eticgroups and cariers" B Bsu 
bOl35 yadC く 412 "Cell processes (incl. adaptation， protection)" B 
00027 bOl36 yadK く 198 "Cell processes (incl. adaptation， protection)" B 
bOl37 yadL く 201 "Cel processes (incl. adaptation， protection)" B 
bOl38 yadM く 203 "Cell processes (incl. adaptation， protection)" B 
00027 bOl36 yadK く 198 "Cell processes (incl. adaptation， protction)" Eco 
bOl37 yadL 〈 201 "Ccll processes (incl. adaptation， protection)" Eco 
00028 bOl39 htrE 〈 865 Cell slructure B Eco Sce 
bOl40 ecpD く 246 Cell slructure B Eco Scc 
00029 b0142 folK 〈 159 "Biosynthesis of cofactors， prosthetic grolps and carriers" B Hin 
bOl43 pcnB く 454 ''Transcription， RNA processing and degradation" B Hin 
00030 bOl45 dksA く 151 "DNA rcplication， recombination， modification and repair" B Hin 
bOl46 sfsA 〈 234 Carbon compound catabolism B Hin 
00031 bOl50 向uA > 747 Cell structure BSl Eco Syn 
b0151 fhuC 〉 265 Transport and binding proteins BSl Eco Syn 
b0150 fhllA 〉 747 Cell structure B 
00031 bOl51 fhllC 〉 265 Transport and binding proteins B 
bOl52 fhuD 〉 296 Transport and binding proteins B 
bOl53 向lIB 〉 660 Transport and binding proteins B 
00031 b0151 fhuC 〉 265 Transport加 dbinding protcins Bsu Hin Syn 
bOl52 fhuD > 296 Transport and binding proleins BSl Hin Syn 
00031 bOl52 fhuD 〉 296 Transporl and binding proteins Bsu Eco 
bOl53 口1uB 〉 660 Transport and binding proteins Bsu Eco 
bOl57 yadS 〈 207 "Hypothetical， unclassified， lInknown" B 
00032 
bOl58 yadT く 266 "Hypothetical， lInclasified， lInknown" B 
b0159 pfs く 232 "Hypo山etical，unclasifed， unknown" B 
b0164 yacl く 247 "Hypothetical， unclassified， unknown" B 
00033 b0165 b0165 く 43 "Hypothetical， unclassificd， unknown" B 
b0166 dapD 〈 274 Amino acid biosynthesis and metabolism B 
b0167 glnD く 890 Amino acid biosynthesis and metabolism B 
00034 b0169 rpsB > 241 "Translation， post-translational modification" B Hin Hpy Syn 
b0170 tsf > 283 "Translation， post-translational modification" B Hin Hpy Syn 
00035 
b0175 cdsA > 249 Faty acid and phospholipid metabolism B 
b0176 yacL > 450 "Hypothetical， unclassificd， unknown" B 
bOI77 bOI77 〉 810 "Hypothetical， unclassificd， unknown" B 
00036 bOI78 hlpA 〉 161 Cel structure B 
b0179 lpxD 〉 341 Cel structlre B 
00037 b0181 IpxA 〉 262 Ccl structlre Sce 
bOl82 IpxB 〉 382 Cel structure Sce 
bOl81 IpxA 〉 262 Ccl structurc B 
00037 bOl82 IpxB 〉 382 Ccl structure B 
bOl83 mhB 〉 198 "DNA replication， recombination， modification and repair" B 
b0184 dnaE 〉 1160 "DNA replication， recombination， modification and repair" B 
00038 bOl86 IdcC 〉 713 Energy metabolism B 
bOl87 bOl87 〉 138 "Hypothetical， unclassificd， unknown" B 
bOl90 yaeQ 〉
00039 
181 "Hypo山etical，lInclassificd， unknown" B 
b0191 yaeJ 〉 140 "Hypothetical， unclasificd， unknown" B 
bOI92 cutF 〉 236 "Cell process巴s(incl. adaptation， protection)" B 
。0040 bOl93 yaeF く 292 "Hypothetical， lInclassified， unknown" B 
bOl94 proS く 572 "Translation， post-translational modification" B 
00041 b0195 yaeB 〈 235 "Hypothetical， unclassified， lInknown" B 
bOl96 rcsF く 134 Ccl structurc B 
b0197 yaeC く 271 Ccl structlre B Bsu Hin 
00042 
bOl98 yaeE 〈 217 Membrane proteins B Bsu Hin 
b0199 abc く 343 Transport and binding proteins B Bsu Hin 
00042 bOl98 yaeE 〈 217 Membrane prOleins Bsu Eco Hin Hpy Mge Mja Mpn M山Syn
b0199 abc く 343 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn M出Syn
b0201 rsH 〉 rRNA B 
b0202 ileV 〉 tRNA B 
00043 b0203 alaV 〉 tRNA B 
b0204 rlH > rRNA B 
b0205 η仔f 〉 rRNA B 
b0206 aspU 〉 tRNA B 
00044 b0209 yafD 〉 266 "Hypo山etical，unclassificd， unknown" B 
b0210 yafE 〉 207 Putative enzymes B 
00045 b0225 yafQ く 92 "Hypothetical， unclasified， unknown" B Hin 
b0226 dinJ く 86 Other known genes B Hin 
00046 
b0232 ya小J 〉 97 "Hypothetical， lInclasified， lInknown" B 
b0233 yafO 〉 132 "Hypo山etical，unclasifcd， unknown" B 
b0234 ya伊 〉 150 "Hypothetical， uncJasified， unknown" B 
00047 b0235 b0235 〉 88 "Hypothctical， unclassified， unknown" B 
b0236 pr倒 〉 166 "Tr創lslation，post-translational modification" B 
00048 b0242 proB 〉 367 Amino acid biosynthcsis and metabolism B Bsu 
b0243 proA 〉 417 Amino acid biosynthesis and metabolism B Bsu 
00049 b0245 b0245 く 113 "Hypo山etical，unclasified， unknown" B Eco 
b0246 yafW く 105 "Hypothetical， unclasified， unknown" B Eco 
L一一一一一一一一一一
00050 b0247 b0247 〈 158 "DNA rcplication， recombination， modification and rcpair" B 
b0248 yafX 〈 152 "Hypothctical， unclassified， unknown" B 
00051 b0250 ykfi 〈 155 "Hypothetical， unclassified， unknown" BEε。
b025 1 yafY く 285 "Hypothetical， unclassified， unknown" B Eco 
00052 b0255 b0255 〉 134 "Hypo山etical，unclassified， unknown" BEεo 
b0256 tra8 1 〉 383 "phage， transposon， orplasmid" B Eco 
00053 b0260 ykfD 〉 475 Ccntral intermediary metabolism B Bsu Sce 
b026 1 yagD 〉 310 Cel structure B Bsu Sce 
00054 b0262 yagC く 352 Central intemlediary metabolism Bsu Eco Hin Hpy Mja Mpn Mth Syn 
b0263 b0263 〈 120 Putalivc transporl proteins Bsu Eco Hin Hpy Mja Mpn Mth Syn 
b0262 yagC 〈 352 Central intemlediary mctabolism B 
00054 b0263 b0263 く 120 Putative transport proteins B 
b0264 insB 2 く 167 "phag巴，transposon， or plasmid" B 
「
b0265 insA 2 く 91 "phag巴，transposon， or plasmid" B 
00054 b0264 insB 2 く 167 "phage， transposon， orplasmid" Eco Syn 
b0265 insA 2 く 91 "phage， transposon， or plasmid" Eco Syn 
00055 b0268 yagE 〉 309 Central intemlediary metabolism B Eco 
b0269 yagF 〉 655 Amino acid biosynthesis and metabolism B Eco 
00056 b0270 yagG 〉 460 Carbon compound catabolism B Bsu 
b027 1 b027 1 〉 536 Carbon compound catabolisJ11 B Bsu 
00057 b0274 insB 3 く 167 "phage， transposon， orplasmid" B Eco Syn 
b0275 insA 3 〈 91 "phage， transposon， orplasmid" B Eco Syn 
operon# b# gene dir length function specles 
00058 b0278 yagL 〈 232 Putative regulatory proteins B 
b0279 b0279 〈 284 "Hypothetical， unclassified， lInknown" B 
b0282 yagP く 136 "Hypothetical， unclassifed， unknown" B 
b0283 yagQ く 318 "Hypothetical， unclasified， unknown" B 
00059 
b0284 yagR く 732 "Hypothetical， unclassified， lInknown1 B 
b0285 yagS く 318 "Hypothetical， unclasified， unknown" B 
b0286 yagT く 229 Central intermediary metabolism B 
00059 b0284 yagR く 732 "Hypothetical， unclasified， unknown" Bsu 
b0285 yagS く 318 "Hypo山etical，unclasificd， unknown" Bsu 
00059 
b0284 yagR 〈 732 "Hypo山etical，unclassified， unknown" Eco 
b0285 yagS く 318 "Hypothetical， unclasifcd， lInknown" Eco 
b0286 yagT く 229 Central intermediary mctabolism Eco 
b0289 yagV く 251 "Hypo山etical，unclasifed， unknown" B 
00060 b0290 yagW く 547 Putative regulatory proteins B 
b029 1 yagX く 841 "Hypothetical， unclasificd， unknown" 8 
b0292 yagY く 222 "Hypothetical， unclasifed， unknown" B 
。0061 b0297 eaeH 〉 295 Structural proteins B 
b0298 b0298 〉 102 "HYPOlhctical， unclasifed， unknown" B 
b0299 b0299 〉 288 "phage， transposon， or plasmid" B 
00061 b0298 b0298 〉 102 "Hypothctical， unclasified， unknown" Eco 
b0299 b0299 〉 288 "phage， transposon， orplasmid" Eco 
00062 b0306 ykgE 〉 239 "Hypothetical， unclasified， unknown" Mja Mlh 
b0307 ykgF 〉 475 "Hypothetical， unclasified， unknown" Mja Mth 
b0306 ykgE 〉
00062 
239 "Hypothetical， unclassified， unknown" B Bsu Hpy 
b0307 ykgF 〉 475 "Hypo山ctical，unclassified， unknown" B Bsu Hpy 
b0308 ykgG 〉 282 Putative transport proteins B Bsu Hpy 
00062 b0307 ykgF > 475 "Hypothetical， unclassificd， unknown" Bsu 
b0308 ykgG 〉 282 Putative lransport proteins Bsu 
00063 b0311 betA 〈 556 "Ccll processes (incl. adaptation， protection)" Bsu 
b0312 bctB く 490 "Cel processes (incl. adaptation， protection)" Bsu 
00063 
b0311 belA 〈 556 "Cel processes (incl. adaptation， protcction)" B 
b0312 bctB く 490 "Cel proccsses (incl. adaptation， protection)" B 
b0313 bctl く 195 "Cel processes (incl. adaptation， protection)" B 
00063 b0312 betB く 490 "Cel processes (incl. adaptation， protection)" Bsu Eco Hin 
b0313 betl く 195 "Cell processes (incl. adaptation， protection)" Bsu Eco Hin 
b0318 b0318 〉 201 Putative rcgulatory proteins B 
b0319 b0319 〉
00064 
287 "Hypothetical， unclassified， unknown" B 
b0320 b0320 〉 515 "HypotheticaJ， unclassificd， unknown" B 
b0321 b0321 〉 472 "Hypothetical， unclassified， unknown" B 
b0322 b0322 〉 106 "Hypothetical， unclasificd， unknown" B 
00064 b0320 b0320 〉 515 "Hypothetical， lInclassified， unknown" Eco 
b0321 b0321 〉 472 "Hypothetical， unclassificd， unknown" Eco 
00065 b0323 b0323 〉 316 Putative enzymcs B 
b0324 b0324 〉 460 Putative enzymes B 
00066 b0333 b0333 〉 389 Central intemlediary metabolism Bsu Sce 
b0334 b0334 〉 483 "Hypo山etical，unclassified， unknown" Bsu Sce 
b0333 b0333 〉 389 Central intennediary metabolism B 
00066 
b0334 b0334 〉 483 "Hypothctical， unclassificd， unknown" B 
b0335 b0335 > 628 "Hypothetical， unclassified， unknown" B 
00067 b0336 codB 〉 419 Transport and binding proteins B Eco 
b0337 codA 〉 427 Nucleotide biosyn出回isand metabolism B Eco 
b0339 cynT 〉
00068 
219 Central intem叩diarymetabolism B 
b0340 C戸lS 〉 156 Cenlral intennediary metabolism B 
b0341 cynX 〉 384 Transport and binding proteins B 
00069 b0342 lacA く 203 Carbon compound catabolism Bsu 
b0343 lacY く 417 Transport and binding proteins Bsu 
。0069 b0342 lacA 〈 203 Carbon compound catabolism B 
b0343 lacY 〈 417 Transport and binding proteins B 
b0344 lacZ く 1024 Carbon compound catabolism B 
b0347 b0347 〉 554 "Hypothetical， unclasificd， unknown" B 
b0348 mhpB 〉 314 Carbon compound catabolism B 
00070 b0349 b0349 〉 309 Carbon compound catabolism B 
b0350 b0350 〉 271 Putative enzymes B 
b035 1 mhpE 〉 316 Carbon compound catabolism B 
b0352 b0352 〉 337 Carbon compound catabolism B 
00070 b0348 mhpB 〉 314 Carbon compound catabolism Sce 
b0349 b0349 > 309 Carbon compound catabolism Sce 
00071 b0353 b0353 〉 418 Putative transport proteins B 
b0354 b0354 〉 218 "DNA replication， recombination， modification and repair" B 
00072 b0356 adhC く 369 Energy metabolism B 
b0357 b0357 く 98 Structural protcins B 
00073 b0358 b0358 く 257 "Hypothetical， lInclasified， unknown" B 
b0359 b0359 〈 147 "Hypothetical， unclassified， unknown" B 
00074 b0360 yi21_1 〉 136 "Hypo山etical，unclasificd， unknown" B Eco 
b0361 yi22_1 〉 301 ''Transcription， RNA processing and degradation" B Eco 
00075 b0362 b0362 く 128 "Hypo山etical，unclasified， unknown" B 
b0363 b0363 〈 398 Cell structure B 
00076 b0365 b0365 〉 339 PlItative tr創lsportprotems Bsu Syn 
b0366 b0366 〉 255 Central intemlediary metabolism Bsu S戸1
b0365 b0365 〉 339 PlItative transport proteins B 
00076 b0366 b0366 〉 255 Central intemlediary metabolism B 
b0367 b0367 〉 275 Putative transport proteins B 
b0368 b0368 〉 283 "Hypo山etical，unclassified， unknown" B 
00076 b0366 b0366 〉 255 Central intermediary metabolism Bsu Eco Hin Hpy Mge Mja Mpn Mth Syn 
b0367 b0367 〉 275 Pltative transport proteins BSl Eco Hin Hpy Mge Mja Mpn M山S卯
00077 b0372 tra5 1 く 288 "phage， transposon， orplasmid" B Eco 
b0373 b0373 く 102 "Hypothetical， unclassified， unknown" B Eco 
00078 b0374 b0374 〉 467 Putative enzymes B 
b0375 b0375 〉 222 "Hypothetical， lnclasified， lnknown" B 
00079 b0377 sbmA > 406 "Cel processes (incl. adaptation， protection)" B 
b0378 b0378 〉 364 "Hypo山etical，unclassified， lInknown" B 
00080 
b0388 aroL 〉 174 Amino acid biosynthesis and metabolism B 
b0389 yaiA 〉 63 "Hypothetical， lInclassified， unknown" B 
b0390 aroM 〉 225 Amino acid biosynthesis and metabolism B 
00081 b0394 yajF 〉 348 "Hypothetical， lInclassified， lInknown" B 
b0395 b0395 〉 80 "Hypothetical， unclasified， unknown" B 
00082 b0397 sbcC 〈 1048 "Transcription， RNA processing and degradation" B Bsu Mja Mth 
b0398 sbcD く 400 'Transcription， RNA processing and degradation" B Bsu Mja M山
00083 b0399 phoB 〉 229 Regulatory向nction B Bsu Eco Hin Hpy Mth Syn 
b0400 phoR 〉 431 Regulatory function B BSl Eco Hin Hpy Mth Syn 
00084 b0405 queA 〉 356 "Translation， post-translational modification" Hin 
b0406 tgt 〉 375 "Translation， post-translational modification" Hin 
00084 
b0405 queA 〉 356 "Translation， post-translational modification" Bsu 
b0406 tgt 〉 375 "Translation， post-translational modification" Bsu 
b0407 yajC 〉 10 "Hypothetical， unclassified， unknown" Bsu 
b0405 queA 〉 356 "Translation， post-translational modification" B 
00084 
b0406 tgt 〉 375 "Translation， post-translational modification" B 
b0407 yajC 〉 110 "Hypothetical， unclassified， unknown" B 
b0408 secD 〉 615 Transport and binding proteins B 
b0409 secF 〉 323 Transporl and biJ1ding proteins B 
00084 b0406 tgt 〉 375 "Translation， post-translational modification" Eco 
b0407 yajC 〉 10 "Hypo山etical，unclasifed， unknown" Eco 
b0407 yajC 〉 110 "Hypo山etical，unclassified， unk:nown" Hin Hpy 
00084 
b0408 secD > 615 Transport and binding proteins Hin Hpy 
b0409 secF > 323 Transport and binding proteins Hin Hpy 
00084 b0408 secD 〉 615 Transport and binding proteins Bsu Eco Hin Hpy Syn 
b0409 secF 〉 323 Transport加 dbindiJ1g proteins BSl Eco Hin Hpy Syn 
00085 b0413 ybaD > 149 "Hypothetical， unclasifed， unknown" Eco Hin 
b0414 ribD 〉 367 "Biosynthesis of cofactors， prosthetic groups and cariers" Eco Hin 
b0413 ybaD 〉 149 "Hypo出etical，unclassifed， unknown" B 
00085 b0414 ribD 〉 367 "Biosynthesis of cofactors， prosthetic groups and caniers" B 
b0415 ribH 〉 156 "Biosynthesis of cofactors， pros出eticgrou ps and canielγ B 
b0416 nusB 〉 139 'Transcription， RNA processing and degradation" B 
00085 b0415 ribH 〉 156 "Biosynthesis of cofactors， pros山eticgroups and carriers" Hpy 
b0416 nusB 〉 139 'Transcription， RNA processing and degradation" Hpy 
00086 b0417 b0417 〉 325 Putative regulatory proteins B Bsu Mja 
b0418 b0418 〉 172 "Hypothetical， unc1assifed， unknown" B Bsu Mja 
00087 b042 1 ispA く 299 "Biosynthcsis of cofactors， pros山巴ticgrol pS and cariers" B 
b0422 xseB く 80 "Transcription， RNA processing and degradation" B 
00088 b0424 thiJ く 198 "Hypothetical， lInclassified， lInknown" B 
b0425 apbA く 303 "Hypothetical， lInclassified， unknown" B 
b0428 cyoE く 296 Energy metabolism B 
b0429 cyoD 〈 109 Encrgy metabolism B 
00089 
b0430 cyoC く 204 Energy metabolism B 
b043 1 cyoB 〈 663 Energy metabolism B 
b0432 cyoA く 315 Energy metabolism B 
b0429 cyoD 〈 109 Energy metabolism Bsu 
00089 b0430 cyoC く 204 Energy metabolism Bsu 
b043 1 cyoB く 663 Energy mctabolism BSl 
b0432 cyoA く 315 Energy metabolism Bsu 
00089 b0430 cyoC く 204 Energy metabolism Syn 
，~ b043 1 cyoB く 663 Energy metabolism Syn 
00089 
b0430 cyoC く 204 Energy metabolism Syn 
b043 1 cyoB く 663 Energy metabolism Syn 
b0432 cyoA く 315 Energy metabolism Syn 
00090 b0433 ampG く 491 "Cel process巴s(incl. adaptation， protection)" B Eco 
b0434 yajG く 226 Putative enzymes B Eco 
00091 b0437 clpP 〉 207 "Translation， post-translational modification" B Mja Mth 
b0438 clpX 〉 424 "Translation， post-translational modi fication" B Mja M山
00092 b0447 b0447 > 181 PlItative regulatory proteins Hin Syn 
b0448 mdlA 〉 590 Transport and binding proteins Hin Syn 
b0447 b0447 〉
00092 
181 Putative regulatory proteins B 
b0448 mdlA 〉 590 Transport and binding proteins B 
b0449 mdlB 〉 593 Tr加 sportand binding proteins B 
00092 b0448 mdlA 〉 590 Transport and binding proteins BSl Eco Hin Hpy Mge Mja Mpn Sce Syn 
b0449 mdlB 〉 593 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
00093 b0450 glnK 〉 12 Central int巴rmediarymetabolism B Bsu Mja M出
b045 1 amtB 〉 428 Central intemlediary metabolism B Bsu Mja M出
00094 b0460 hha く 72 "Translation， post.‘translational modification" B 
b0461 ybaJ く 124 "Hypothetical， unclassifed， unknown" B 
00095 b0462 acrB く 1049 "Cel processes (incl. adaptation， protection)" B Bsu Eco Hpy M出Syn
b0463 acrA く 397 Cel structure B Bsu Eco Hpy Mlh Syn 
00096 b0466 ybaM く 53 "Hypothetical， lInclasificd， unknown" B 
b0467 priC く 175 "DNA rcplication， recombination， modification and repair" B 
b0470 dnaX 〉
00097 
643 "DNA replication， recombination， modification and repair" B Bsu 
b047 1 ybaB 〉 109 "Hypothetical， unclassified， unknown" B Bsu 
b0472 recR 〉 201 "DNA replication， recombination， modification加 drepair" B Bsu 
00097 b047 1 ybaB 〉 109 "Hypothctical， unclasified， lInknown" Hin 
b0472 rcR 〉 201 "DNA replication， recombination， modifcation加 drepair" Hin 
00098 b0485 b0485 〉 310 Putative enzymcs B BSl 
b0486 b0486 〉 430 PlItative transport proteins B Bsu 
00099 b0488 b0488 〈 151 "Hypothctical， unclasified， unknown" B Mja Mth Syn 
b0489 b0489 〈 305 Membrane proteins B MjaM山Syn
00100 b0490 b0490 〉 225 PlItative transport proteins B Bsu Eco Hpy M山Syn
b049 1 b049 I 〉 268 Putative transport proteins B Bsu Eco Hpy M出Syn
b0492 b0492 〈 296 Energy metabolism B 
00101 
b0493 b0493 く 269 Putative cnzymes B 
b0494 tesA く 208 Fatty acid and phospholipid metabolism B 
00102 b0495 ybbA 〉 228 Transport and binding proteins B 
b0496 b0496 〉 804 Putative enzymes B 
。0103 b0497 rhsD 〉 1426 "Hypothctical， unclassifi巴d，unknown" Eco 
b0498 ybbC 〉 122 "Hypothctical， unclassified， unknown" Eco 
b0497 rhsD 〉 1426 "Hypothctical， unclassified， unknown" B 
00103 
b0498 ybbC 〉 122 "Hypothctical， unclasified， unknown" B 
b0499 b0499 〉 236 "Hypothctical， unclasified， unknown" B 
b0500 ybbD 〉 86 "Hypothetical， unclasificd， unknown" B 
b0501 b0501 〉 63 "Hypothetical， unclassified， unknown" B 
00103 b0498 ybbC 〉 122 "Hypothetical， unclassificd， unknown" Eco 
b0499 b0499 〉 236 "Hypothetical， unclassificd， unknown" Eco 
00104 b0507 gcl > 593 Central intermediary melabolism B 
b0508 glp 〉 258 Central inlermediary metabolism B 
00105 
b0509 b0509 〉 292 PUlativc cnzymcs B 
b0510 b0510 〉 92 "Hypothetical， unclasifed， unknown" B 
b0511 b0511 〉 437 Putative transport protcins B 
00106 b0513 b0513 〉 435 Putative transport proteins B Bsu Hin Sce 
b0514 b0514 〉 381 "Hypothetical， unclassified， unknown" B Bsu Hin Sce 
b0515 
00107 
b0515 く 261 "Hypothelical， unclasified， unknown" B 
b0516 b0516 〈 411 Putalive enzymes B 
b0517 b0517 く 349 Central inlermediary metabolism B 
b0519 b0519 〉 333 "Hypothetical， unclassified， unknown" B 
00108 
b0520 b0520 〉 271 Putative enzymes B 
b0521 ybcF 〉 297 Central intermediary metabolism B 
00108 b0520 b0520 〉 271 Putative enzymes Sce 
b0521 ybcF 〉 297 Central intermediary mctabolism Sce 
00109 b0522 purK 〈 355 Nucleotide biosynthesis and melabolism B Bsu Hin 
b0523 purE く 169 Nucleotide biosynthcsis and metabolism B Bsu Hin 
00110 b0524 ybbF く 240 "Hypothetical， unclasifed， unknown" B 
b0525 ppiB く 164 "Translation， post-tr加 slationalmodifcation" B 
00111 b0528 ybcJ 〈 77 "Hypothetical， unclasifed， unknown" B 
b0529 foID く 288 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
00112 b0531 b053J 〉 230 Putative chapcrones Eco 
b0532 b0532 〉 867 Cel stmcture Eco 
b053J b0531 〉 230 Putative chaperoncs B 
00112 b0532 b0532 〉 867 Cel structure B 
b0533 b0533 〉 325 "Cel processes (incl. adaptation， protection)" B 
b0534 ybcG 〉 171 "C巴1processes (incl. adaptation， protection)" B 
00113 b0540 b0540 〉 102 "Hypothetical， unclasifed， unknowo" B Eco 
b0541 tra5 2 〉 288 "phage， transposon， or plasmid" B Eco 
00114 b0545 b0545 〉 183 "Hypothctical， unclasifed， unknown" B 
b0546 b0546 〉 265 "Translation， post-translational modification" B 
b0547 b0547 〉 151 "Hypothetical， unclasifed， unknown" B 
。0115 b0548 b0548 〉 56 "Hypo山etical，unclasifed， unknown" B 
b0549 b0549 〉 96 "Hypothetical， unclasifed， unknown" B 
b0550 b0550 〉 120 "Hypothetical， unclassifed， unknown" B 
00116 b0552 yi52_2 く 338 "phage， transposon， or plasmid" B 
b0553 nmpC 〈 375 "phage， transposon， or plasmid" B 
b0554 b0554 〉
00117 
71 "Hypothetical， unclasifed， unknown" B 
b0555 b0555 〉 165 "Hypothetical， unclasifcd， unknown" B 
b0556 b0556 〉 153 "Hypothetical， unclassified， unknown" B 
00118 b0560 nohB 〉 181 "phage， transposon， orplasmid" B 
b0561 b0561 〉 247 "Hypothetical， unclassitied， unknown" B 
。0119 b0565 ompT く 317 Cell structurc B Eco 
b0566 envY く 253 Cell structure B Eco 
00120 b0568 nfrA 〈 990 "phage， transposon， orplasmid" B Eco 
b0569 nfrB く 745 "phage， transposon， orplasmid" B Eco 
00121 b0570 b0570 く 480 Putative rcgulatory proteins B Bsu Eco Hin M山Syn
b057 1 b0571 〈 227 Putative regulatory proteins B Bsu Eco Hin M山Syn
00122 
b0573 b0573 〉 110 "Hypothetical， unclassiticd， unknown" B 
b0574 b0574 〉 407 Putative transport proteins B 
b0575 ybdE 〉 1047 Putative transport proteins B 
00122 b0574 b0574 〉 407 Putative transport proteins Eco Hin Hpy Syn 
b0575 ybdE 〉 1047 Putativc transport protcins Eco Hin Hpy Syn 
00123 b0583 entD く 209 "Biosynthcsis of cofactors， pros山eticgroups and carriers" B 
b0584 fepA く 746 Transport and binding prot巴ins B 
b0585 fes 〉 374 Transport and binding proteins B 
00124 
b0586 cntF 〉 1293 "Biosynthesis of cofactors， pros出eticgroups and carriers" B 
b0587 fepE 〉 377 Transport and binding proteins B 
00125 b0588 fepC く 271 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn M山Syn
b0589 fcpG 〈 330 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn M山Syn
b0588 fepC く 271 Transport and binding protcins B Bsu Eco S戸1
00125 
b0589 fepG 〈 330 Transport and binding proteins B Bsu Eco Syn 
b0590 fepD 〈 334 Transport and binding proteins B Bsu Eco Syn 
operon# b# gene dir length function speCles 
00125 b0589 fepG く 330 Transport and binding proteins Bsu Eco Mja Syn 
b0590 fepD 〈 334 Transport and binding proteins Bsu Eco Mja Syn 
00126 b0593 entC 〉 391 "Biosynthesis ofcofactors， prosthetic groups and ca汀iers" Bsu 
b0594 enil 〉 536 "Biosynlhesis ofcofactors， prosthetic groups創ldcarriers" Bsu 
00126 
b0593 entC 〉 391 "Biosynthesis ofcofactors， prosthetic groups and carriers" Bsu 
b0594 cntE 〉 536 "Biosynthesis ofcofactors， prosthetic groups and carriers" Bsu 
b0595 entB 〉 285 "Biosynthesis of cofactors， prosthetic groups and cariers" Bsu 
b0593 entC 〉 391 "Biosyn山口isof cofactors， pros山eticgroups and carriers" B 
00126 b0594 entE 〉 536 "Biosynthesis ofcofactors， prosthetic groups and carriers" B 
b0595 entB 〉 285 "Biosynthesis ofcofactors， prosthetic groups and carriers" B 
b0596 entA 〉 248 "Biosyn山csisof cofactors， prosthetic groups and can.iers" B 
00126 b0594 en但 〉 536 "Biosynthesis ofcofactors， prosthetic groups and cariers" Bsu 
b0595 entB 〉 285 "Biosynthesis ofcofactors， prosthetic groups and carriers" Bsu 
00127 b0601 b0601 〈 209 "HYPOlhctical， unclasified， unknown" B 
b0602 b0602 く 406 "Hypothetical， unclasitied， unknown" B 
00]28 b0605 ahpC 〉 187 "Cel processes (incl. adaptation， protection)" B Bsu Syn 
b0606 ahpF 〉 531 "C巴1processes (incl. adaptation， protection)" B Bsu Syn 
b0613 b0613 〈 292 "HYPouletical， unclasitied， unknown" B 
b0614 b0614 く 183 "Hypothclical， unclasitied， unknown" B 
00129 b0615 b0615 く 510 Putative enzymes B 
b0616 b0616 く 307 Putative enzymes B 
b0617 b0617 〈 98 Energy metabolism B 
b0618 b0618 く 381 Putative enzymes B 
b0614 b0614 く 183 "Hypothetical， unclasifed， unknown" Hin 
00129 
b0615 b0615 く 510 Putative enzymes Hin 
b0616 b0616 く 307 Putative enzymes Hin 
b0617 b0617 く 98 Energy metabolism Hin 
b0618 b0618 く 381 Putative enzymes Hin 
00130 b0619 b0619 〉 552 Putative regutatory proteins B Bsu Eco Hin M山Syn
b0620 criR 〉 226 Putative regllatory proteins B Bsu Eco Hin M山S戸1
00131 b0625 ybeH 〉 75 "Hypothetical， unclassifed， unknown" B 
b0626 b0626 〉 187 Putative enzymes B 
00132 b0628 lipA く 321 "Biosynthesis of cofactors， pros出cticgroups and carriers" Hin 
b0629 ybeF く 266 IHypothctical， unclasifed， unknown" Hin 
00132 
b0628 lipA く 321 IBiosynthcsis of cofactors， prosthetic grolps and carriersl B 
b0629 ybeF 〈 266 IHypothetical， lInclasificd， unknownl B 
b0630 lipB 〈 191 IBiosynthesis of cofactors， prosthetic groups and carriersll B 
d・『、
00132 b0629 ybeF く 266 IHypothetical， lInclasified， unknownl BSl 
b0630 lipB く 191 "Biosynthesis of cofactors， prosthetic grolps and cariersl BSl 
b0633 rlpA 〈 362 Membrane proteins B 
00133 
b0634 mrdB く 370 CeJl structlre B 
b0635 mrdA く 633 Ccl structure B 
b0636 ybeA く 155 IHypothetical， unclassified， unknownl B 
b0637 ybeB く 69 IHypothetical， unclassified， unknownl B 
b0638 phpB く 203 IBiosynthesis of cofactors， prosthetic groups創ldcarriersl B 
b0639 b0639 〈 213 IIHypothetical， unclasifed， unknownll B 
00134 
b0640 holA 〈 343 IDNA replication， recombination， modification and repairl B 
b064 1 rlpB 〈 193 Cel structure B 
b0642 leuS 〈 860 ITranslation， post-translational modifcationll B 
00134 b0640 holA 〈 343 IDNA replication， recombination， modification創ldrepairl Syn 
b0641 rlpB 〈 193 Cel structure Syn 
b0640 holA 〈 343 IIDNA replication， recombination， modification and repairll Hio 
00134 
b0641 rlpB 〈 193 Cel structure Hin 
b0642 leuS 〈 860 ITranslation， post-translational modificationll Hin 
00135 b0645 b0645 〉 235 IHypothetical， unclasified， unknownl B 
b0646 b0646 〉 475 Putative enzymes B 
00136 b0648 b0648 > 235 ITr創lslation，post-translational modification" B 
b0649 b0649 〉 483 IHypothetical， unclassifed， unknownll B 
00137 b0652 gltL く 241 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja 
b0653 gltK く 224 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja 
b0652 gltL く 241 Transport and binding proteins B Bsu Hpy Syn 
00137 
b0653 gltK く 224 Transport and binding proteins B Bsu Hpy Syn 
b0654 glυ く 246 Transport and binding proteins B Bsu Hpy Syn 
00137 b0653 gltK く 224 Transport and binding proteins Bsu Eco Hin Hpy 
b0654 gltJ く 246 Transport and binding proteins Bsu Eco Hin Hpy 
00138 b0657 Int く 512 Transport and binding proteins B Hin Hpy 
b0658 b0658 〈 292 Putative enzymes B Hin Hpy 
00139 b0659 b0659 く 155 IHypothetical， unclasified， lInknownl B 
b0660 b0660 く 359 Putative transport proteins B 
b0663 b0663 〉 1I1 IHypothetical， unclassifed， unknownl B 
00140 b0667 b0667 〉 45 IHypothetical， unclassified， unknownl B 
b0669 b0669 〉 39 IHypo山etical，lInclassified， unkr】ownl B 
b0671 b067 1 > 50 IHypo山etical，lInclasified， unknownl B 
b0664 glnX く tRNA B 
b0665 glnV 〈 lRNA B 
00141 
b0666 metU く tRNA B 
b0668 glnW 〈 tRNA B 
b0670 glnU 〈 tRNA B 
b0672 leuW く tRNA B 
b0673 metT く tRNA B 
00142 b0675 nagD く 250 Central intemlediary metabolism Bsu 
b0676 nagC 〈 406 Central intermcdiary metabolism Bsu 
b0675 nagD く 250 Central interrnediary mctabolism B 
00142 b0676 nagC く 406 Ccnlral interrnediary metabolism B 
b0677 nagA 〈 382 Central intermediary metabolism B 
b0678 nagB く 266 Central intermediary metabolism B 
00142 b0677 nagA く 382 Central intemlediary metabolism Bsu Hin 
b0678 nagB 〈 266 Central internediary metabolism Bsu Hin 
00143 b068 I b068 1 〉 468 "Hypothetical， unclassificd， unknown" B 
b0682 b0682 〉 108 "Hypothetical， unclassified， unknown" B 
00144 b0687 seqA 〉 181 "DNA replication， recombination， modification and repair" B 
b0688 pgm 〉 546 Carbon compound catabolism B 
00145 b0694 kdpE く 225 Regulatory function B Bsu Eco Hin Hpy Mth Syn 
b0695 kdpD く 894 Regulatory fuoction B Bsu Eco Hin Hpy Mth Syn 
00146 
b0696 kdpC 〈 190 Transport and binding proteins B 
b0697 kdpB く 682 Transport and binding proteins B 
b0698 kdpA く 557 Transport and binding proteins B 
00146 b0697 kdpB く 682 Transport and binding proteins Syn 
b0698 kdpA く 557 Transport and binding proteins Syn 
00147 b0700 rhsC 〉 1397 "Hypothetical， unclassified， unknown" B 
b0701 b0701 〉 73 "Hypothetical， unclassifted， unknown" B 
00148 b0703 b0703 〉 477 "Hypothetical， unclasifed， unknown" B 
b0704 ybfC 〉 189 "Hypothetical， unclasified， unknown" B 
。0149 b0707 ybgA 〉 169 "Hypothetical， unclasifed， unknown" BM出
b0708 phrB > 472 "DNA replication， recombination， modifLcation and repair" BM出
b0710 b0710 〉 247 "Hypothetica1， unclassifed， unknown" B 
00150 
b0711 b0711 > 218 Central internediary metabolism B 
b0712 b0712 〉 310 Central interrnediary metabolism B 
b0713 b0713 〉 244 Carbon compound catabolism B 
b0714 nel 〉 263 "DNA replication， recombination， modification and repair" B 
00150 
b071 b0711 〉 218 Central interrnediary metabolism Hin 
b0712 b0712 〉 310 Central internediary metabo1ism Hin 
b0713 b0713 > 244 Carbon compound catabo1ism Hin 
b0716 b0716 〈 362 "Hypothetical， unclassifed， unknown" B Eco 
00151 
b0717 b0717 く 242 Putative chaperones B Eco 
b0718 b0718 く 818 Ccntral interrnediary metabolism B Eco 
00151 b0717 b0717 く 242 Putative chaperones Eco 
b07J8 b0718 〈 818 Centra1 i川nte引rm Eco 
b0721 sdhC 〉 129 Energy metabo1ism B 
00152 b0722 sdhD 〉 115 Energy metabolism B 
b0723 sωlA 〉 588 Energy metabolism B 
b0724 sdhB 〉 238 Energy metabolism B 
。0152 b0723 sdhA 〉 588 Energy metabolism Bsu Eco Hin Hpy 
b0724 sdhB 〉 238 Energy metabolism Bsu Eco Hin Hpy 
00153 b0726 sucA 〉 933 Energy metabolism Bsu Hin Mge Mpn 
b0727 sucB 〉 405 Energy metabolism Bsu Hin Mge Mpn 
b0726 sucA 〉 933 Energy metabolism B 
00153 b0727 sucB 〉 405 Energy metabolism B 
b0728 sucC 〉 388 Energy metabolism B 
b0729 sucD 〉 289 Energy metabolism B 
00153 b0728 sucC 〉 388 Energy metabolism Bsu Hin 
b0729 sucD 〉 289 Energy metabolism Bsu Hin 
00154 b073 1 hrsA 〉 658 "Translation， post-translational modification" B 
b0732 ybgB 〉 877 Carbon compound catabolism B 
00155 b0733 cydA > 523 Energy metabolism Bsu Eco Hin Syn 
b0734 cydB 〉 379 Energy metabolism Bsu Eco Hin Syn 
00155 
b0733 cydA 〉 523 Energy metabolism B 
b0734 cydB 〉 379 Energy metabolism B 
b0735 ybgE 〉 97 "Hypothetical， unclassilied， unknown" B 
00156 b0737 tolQ 〉 230 "phage， transposon， orplasmid" Eco Hin Hpy M山S戸1
b0738 tolR 〉 142 "phage， transposon， orplasmid" Eco Hin Hpy M出Syn
b0737 tolQ 〉 230 "phage， transposon， or plasmid" Hpy 
00156 
b0738 tolR > 142 "phage， transposon， orplasmid" Hpy 
b0739 tolA 〉 421 "phage， transposon， orplasmid" Hpy 
b0737 tolQ 〉 230 "phage， tr佃 sposon，or plasmid" B 
00156 b0738 tolR 〉 142 "phage， transposon， orplasmid" B 
b0739 tolA 〉 421 "phage， tr佃 sposon，or plasmid" B 
b0740 toIB 〉 430 "phage， transposon， orplasmid" B 
00156 b0739 tolA 〉 421 "phage， transposon， orplasmid" Eco Syn 
b0740 toIB 〉 430 "phage， transposon， orplasmid" Eco Syn 
00157 b0741 pal 〉 173 Cel stmcture B 
b0742 ybgF 〉 263 "Hypothetical， unclasiled， unknown" B 
00158 b0756 galM く 346 Ccntral intermediary metabolism Sce 
b0757 galK く 382 Carbon compound catabolism Sce 
b0756 galM 〈 346 Central intermediary metabolism Hin 
00158 
b0757 galK く 382 Carbon compound catabolism Hin 
b0758 galT く 348 Carbon compound catabolism Hin 
b0756 galM く 346 Central intermediary mctabolism B 
00158 b0757 galK 〈 382 Carbon compound catabolism B 
b0758 galT 〈 348 Carbon compound catabolism B 
b0759 galE く 338 Carbon compound catabolism B 
00158 b0758 galT く 348 Carbon compound catabolism Bsu Sce 
b0759 galE く 338 Carbon compound catabolism Bsu Sce 
00159 b0763 modA 〉 257 Transport and binding proteins Bsu M山Syn
b0764 modB 〉 229 Transport and binding proteins Bsu M山Syn
00159 
b0763 modA 〉 257 Transport and binding proteins B Hin Hpy 
b0764 modB 〉 229 Transport and binding proteins B Hin Hpy 
b0765 modC 〉 352 Transport and binding protcins B Hin Hpy 
b0764 modB 〉 229 Transport and binding protcins 
Bsu Eco Hin Hpy Mge Mja Mpn M山Sce
00159 S戸1
b0765 modC 〉 352 Transport and binding proteins 
Bsu Eco Hin Hpy Mge Mja Mpn M山Scc
Syn 
b0775 bioB 〉 346 "Biosynthesis of cofactors， prosthetic groups and carTiers" B 
00160 b0776 bioF 〉 384 "Biosynthesis of cofactors， prosthetic groups and cariers" B 
b0777 bioC 〉 251 "Biosynthesis of cofactors， prosthetic groups and calTiers" B 
b0778 bioD 〉 225 "BiosynUlesis of cofactors， prosthetic groups and calTiers" B 
。0160 b0776 bioF 〉 384 "Biosynthesis of cofactors， pros山eticgroups加 dcarriers" Eco 
b0777 bioC 〉 251 "Biosynlhesis of cofactors， prosthetic groups al1d carriers" Eco 
00160 b0777 bioC 〉 251 "Biosynthesis of cofactors， pros出eticgroups and carriers" Hin 
b0778 bioD > 225 "Biosynthesis of cofactors， pros山eticgroups and carriers" Hin 
b078 1 moaA 〉 329 "Biosynlhcsis of cofactors， pros山eticgroups and carriers" B 
。0161 b0782 l10aB 〉 170 "Biosynlhesis of cofactors， pros出eticgroups and carriers" B 
b0783 l10aC 〉 161 "Biosynlhcsis of cofactors， pros山etlcgroups加 dcarriers" B 
b0784 moaD 〉 81 "Biosynlhcsis of cofactors， pros山eticgroups and carriers" B 
b0785 1110aE 〉 150 "Biosynthesis o[ cofactors， pros出eticgroups and carriers" B 
00161 b0782 moaB 〉 170 "Biosynlhesis of cofactors， pros山eticgroups and carriers" Hpy 
b0783 moaC 〉 161 "Biosynthesis of cofactors， prosUlctic groups and carriers" Hpy 
00161 
b0783 moaC 〉 161 "Biosynthesis of cofactors， proslhetic groups and carriers" Hin Syn 
b0784 moaD 〉 81 "Biosynlhesis of cofactors， proslhetic groups and cariers" Hin Syn 
b0785 l10aE 〉 150 "BiosynUlcsis of cofactors， prosthetic groups and cariers" Hin Syn 
00161 b0784 moaD 〉 81 "Biosynlhesis of cofactors， prosthetic groups and cariers" Bsu Hpy 
b0785 moaE 〉 150 "Biosynthesis of cofactors， pros山eticgroups加 dcarriers" Bsu Hpy 
00162 
b0788 b0788 く 318 "Hypolhetical， unclassified， unknown" B 
b0789 b0789 〈 413 Central internediary metabolism B 
b0790 b0790 く 253 "Hypolhetical， unclassifed， unknown" B 
00163 b0792 b0792 く 368 "Hypolhetical， unclassified， unknown" Eco Hpy 
b0793 b0793 く 377 "Hypo山etical，unclassifed， unknown" Eco Hpy 
b0792 b0792 〈
00163 
368 "Hypolhetical， unclassified， unknown" M山
b0793 b0793 く 377 "Hypolhetical， unclassified， unknown" M出
b0794 b0794 く 583 Putative transport protcins M出
b0792 b0792 く 368 "Hypo山ctical，unclassified， unknown" B 
00163 
b0793 b0793 く 377 "Hypo山etical，unclassificd， unknown" B 
b0794 b0794 く 583 Putalive transport proteins B 
b0795 b0795 く 332 Cel structure B 
b0796 ybiH 〈 227 "Hypolhctical， unclassifed， unknown" B 
00163 b0793 b0793 く 377 "Hypolhetical， unclassified， unknown" Bsu Hin Hpy Mge Mja Mpn Mth Sce 
b0794 b0794 〈 583 Putative tr加lsportproteins Bsu Hin Hpy Mge Mja Mpn Mlh Sce 
b0793 
00163 
b0793 〈 377 "Hypothetical， unclassifed， unknown" Eco 
b0794 b0794 く 583 Putative tr佃 sportproteins Eco 
b0795 b0795 〈 332 Cel structure Eco 
00163 b0794 b0794 く 583 Putative transport proteins Bsu Eco Sce S yn 
b0795 b0795 く 332 Cel stmcture Bsu Eco Sce Syn 
00163 b0795 b0795 く 332 Cel stmcturc Bsu Eco 
b0796 ybiH く 227 "Hypolhetical， unclassifed， unknown" Bsu Eco 
00164 b0799 dinG 〉 716 "DNA rcplication， recombination， modification and repair" B Mja 
b0800 ybiB 〉 320 Putative enzymes B Mja 
00165 b0804 b0804 く 237 Putative enzymes B 
b0805 b0805 く 760 Putativ巴regulatoryproteins B 
00166 b0809 glnQ く 240 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Mlh Syn 
b0810 glnP く 219 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn M山Syn
00166 
b0809 glnQ く 240 Transport and binding proteins B Bsu Hin 
b0810 glnP 〈 219 Transport and binding proteins B Bsu Hin 
b0811 glnH く 248 Transport and binding proteins B Bsu Hin 
00166 b0810 glnP 〈 219 Transport and binding proteins Bsu Eco Hin Hpy 
b081 glnH く 248 Transport and binding proteins Bsu Eco Hin Hpy 
00167 b0817 b0817 〉 155 "Hypolhetical， unclassifed， unknown" B 
b0818 b0818 〉 372 "Hypothetical， unclassifed， unknown" B 
00168 b0823 b0823 く 810 Putative enzymes B Eco Hin Mja Mth 
b0824 b0824 く 308 Putative cnzymes B Eco Hin Mja Mth 
00169 b0826 moeB く 249 "Biosynthesis of cofactors， prosthetic grollps and cariers" B Bsu Hin 
b0827 moeA く 411 "Biosynthcsis of cofactors， pros山eticgrollps and cariers" B BSl Hin 
b0828 ybiK 〉 32[ Amino acid biosynthesis and metabolism B 
b0829 b0829 > 
00170 
6[2 Transport and binding proteins B 
b0830 b0830 〉 512 Transport and binding proteins B 
b0831 b0831 〉 306 Transport and binding protcins B 
b0832 b0832 〉 303 Transport and binding proteins B 
00170 b0829 b0829 〉 612 Transport and binding proteins Bsu 
b0830 b0830 〉 5[2 Transport and binding proteins BSl 
b0829 b0829 〉 612 Transport and binding proteins Bsu 
00170 b0830 b0830 〉 512 Transport and binding proteins Bsu 
b0831 b0831 〉 306 Transport and binding proteins Bsu 
b0832 b0832 〉 303 Transport加 dbinding proteins BSl 
00170 b0830 b0830 〉 512 Transport and binding proteins Hpy 
b0831 b0831 〉 306 Transport and binding proteins Hpy 
00170 
b0830 b0830 〉 512 Transport and binding proteins BSl Eco Hin Hpy 
b083 1 b0831 > 306 Transport and binding proteins BSl Eco Hin Hpy 
b0832 b0832 〉 303 Transport and binding proteins Bsu Eco Hin Hpy 
00170 b0831 b0831 〉 306 Transport and binding proteins Bsu Eco Hin Hpy Mge Mpn Syn 
b0832 b0832 > 303 Transport and binding proteins Bsu Eco Hin Hpy Mge Mpn Syn 
00171 b0833 b0833 〉 782 "Hypo山etical，uncJassified， lInknown" B Eco 
b0834 b0834 〉 442 "Hypothetica1， unclassified， unknown" B Eco 
00172 b0844 b0844 く 262 "Hypothetical， lInclassified， unknown" B Bsu 
b0845 b0845 く 402 "Hypothetica1， unclasified， unknown" B Bsu 
00173 b0854 potF 〉 370 Transport and binding proteins Eco Sce 
b0855 potG 〉 404 Tr叩 sportand binding proteins Eco Sce 
b0854 potF 〉 370 Transport and binding proteins B Eco 
00173 b0855 potG 〉 404 Transport and binding proteins B Eco 
b0856 potH 〉 317 Transport and binding proteins B Eco 
b0857 potI 〉 281 Transport and binding proteins B Eco 
00173 b0855 potG 〉 404 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn M出
b0856 potH 〉 3[7 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Mth 
b0855 potG > 
00173 
404 Transport and binding proteins Eco Hin Mge Mja Mpn Syn 
b0856 potH 〉 317 Transport and binding proteins Eco Hin Mge Mja Mpn Syn 
b0857 potI 〉 281 Transport and binding proteins Eco Hin Mge Mja Mpn Syn 
00173 b0856 potH 〉 317 Transport and binding proteins BSl Eco Hin Mge Mja Mpn Mth Syn 
b0857 potI 〉 281 Transport and binding proteins Bsu Eco Hin Mge Mja Mpn Mth Syn 
00174 b0858 b0858 〉 162 "Hypothetical， unclasifed， lInknown" B 
b0859 b0859 〉 375 Putative enzyηles B 
00175 b0860 arU 〈 243 Transport and binding proteins Bsu Eco Hin Hpy 
b0861 artM く 222 Transpoれandbinding proteins Bsu Eco Hin Hpy 
operon# b# gene dir length function speCles 
b0860 arU 〈 243 Transport and binding proteins Bsu Eco Hin 
00175 
b086 1 artM く 222 Transport and binding proteins Bsu Eco Hin 
b0862 artQ く 238 Transport and binding protcins Bsu Eco Hin 
b0860 arU く 243 Transport and binding proteins Eco 
00175 b0861 artM く 222 Tr加 sportand binding proteins Eco 
b0862 artQ く 238 Transport and binding proteins Eco 
b0863 artl く 243 Transport and binding proteins Eco 
b0860 artJ く 243 Transport and binding proteins B 
b0861 artM く 222 Transport and binding proteins B 
00175 
b0862 artQ く 238 Transport and binding protcins B 
b0863 art! 〈 243 Transport and binding proteins B 
b0864 artP く 242 Transport and binding proteins B 
00175 b0861 artM く 222 Transport and binding proteins Eco Hpy 
b0862 artQ く 238 Transport and binding proteins Eco Hpy 
00175 
b0861 artM く 222 Transport and binding proteins Bsu Eco 
b0862 artQ 〈 238 Transport and binding proteins Bsu Eco 
b0863 art! く 243 Transport and binding proteins Bsu Eco 
b0861 artM く 222 Transport and binding proteins Bsu Hin 
00175 b0862 artQ く 238 Transport and binding proteins Bsu Hin 
b0863 art[ く 243 Transport and bindiog proteins Bsu Hin 
b0864 artP く 242 Tr加 sportand binding proteins Bsu Hin 
00175 b0862 artQ く 238 Transport and binding proteins Bsu Eco Hin Hpy 
b0863 artI く 243 Transport and binding proteins Bsu Eco Hin Hpy 
00175 b0863 創ば く 243 Transport and binding proteins Hpy 
b0864 artP く 242 Transport and binding proteins Hpy 
00176 b0866 b0866 〉 107 "Hypothetical， unclassifted， unknown" B 
b0867 b0867 〉 276 "Cell processes (incl. adaptation， protection)" B 
00177 b0869 b0869 く 486 Cell structure Sce 
b0870 b0870 く 333 Putative enzymes Sce 
00177 
b0869 b0869 く 486 Cell structure B 
b0870 b0870 く 333 Putative enzymes B 
b0871 poxB く 572 Carbon compound catabolism B 
00178 b0872 b0872 〈 322 Energy metabolism B 
b0873 b0873 く 552 "Hypothetical， unclassified， unknown" B 
00179 b0878 b0878 〉 380 Structural proteins B Bsu Eco Hpy S戸1
b0879 b0879 > 648 Putative仕組lsportproteins B Bsu Eco Hpy S戸1
00180 b0881 b0881 〉 106 "Hypo山etical，unclassified， unknown" B Hpy 
b0882 clpA 〉 758 "Translation， post-translationaI modification" B Hpy 
00181 b0886 cydC く 573 Transport and binding proteins B Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
b0887 cydD く 588 Transport加 dbinding proteins B Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
00182 b0891 IoIA 〉 204 Transport and binding proteins B 
b0892 ycaJ 〉 447 "DNA replication， recombination， modification and repair" B 
00183 b0894 dmsA 〉 785 Energy metabolism Bsu Eco Mja Mth 
b0895 dmsB 〉 205 Energy metabolism BSl Eco Mja Mth 
b0894 dmsA 〉 785 En巴rgymetabolism B Eco Hin 
00183 
b0895 dmsB 〉 205 Energy metabolism B Eco Hin 
b0896 dmsC 〉 287 Energy metabolism B Eco Hin 
00183 b0895 dmsB 〉 205 Energy metabolism Bsu Eco M山Syn
b0896 dmsC > 287 Energy metabolism Bsu Eco M山Syn
。0184 b0898 ycaD 〉 382 Putative transport proteins B 
b0899 b0899 〉 540 Putative transport proteins B 
00185 b0902 pflA く 246 En巴rgymetabolism BEcoM山
b0903 ptlB く 760 Energy metabolism BEcoM山
00186 b0907 serC > 362 Amino acid biosynthesis and mclabolism B 
b0908 aroA 〉 427 Amino acid biosynlhcsis and metabolism B 
00187 b0913 ycal 〉 780 "HYPOlhetical， unclassified， lInknown" Bsu Eco Hin Syn 
b0914 msbA 〉 582 Transport and binding proteins Bsu Eco Hin Syn 
00187 
b0913 ycal 〉 780 "Hypolhetical， unclasilicd， unknown" Hin 
b0914 msbA 〉 582 Transport and binding proteins Hin 
b0915 ycaH 〉 328 PlItativc enzymcs Hin 
b0913 ycal 〉 780 "Hypolhetical， unclasilicd， unknown" B 
00187 b0914 msbA 〉 582 Transport and binding protcins B 
b0915 ycaH 〉 328 Putative enzymes B 
b0916 b0916 〉 410 "Hypolhetical， lInclasilied， lInknown" B 
00187 b0914 msbA 〉 582 Transport and binding proteins BSlI Eco S戸1
b0915 ycaH 〉 328 Putative enzymes BSl Eco Syn 
00188 b0917 b0917 〉 60 "Hypolhetical， unclasifcd， unknown" B 
，-曲、
b0918 kdsB 〉 248 Cel structure B 
b092 1 smtA 〉 261 "Hypo山etical，unclasilied， unknown" B 
00189 b0922 mukF 〉 440 "Translation， post-translational modilication" B 
b0923 mukE 〉 225 "Hypo山etical，unclasilied， unknown" B 
b0924 mllkB 〉 1486 "Cel processes (incl. adaptation， protection)" B 
00189 b0922 mukF 〉 440 "Translation， post-translational modification" Eco 
b0923 mllkE 〉 225 "Hypothetical， unclassiled， unknown" Eco 
00189 
b0922 mukF 〉 440 "Translation， posl-translational modification" Hin 
b0923 mukE 〉 225 "Hypothetjcal， unclasiled， unknown" Hin 
b0924 mukB 〉 1486 "Cel processes (incl. adaptation， protection)" Hin 
00189 b0923 mlkE 〉 225 "Hypo山etical，unclassifed， unknown" Eco 
b0924 mukB 〉 1486 "Cel processes (incl. adaptation， protection)" Eco 
00190 b0926 b0926 〉 182 "Hypolhetical， unclassiled， unknown" B 
b0927 b0927 〉 215 "Hypolhetical， unclasifed， lInknown" B 
00191 b0933 ycbE 〈 255 PlItative regulatory proteins Bsu Eco Hin Hpy Mja Syn 
b0934 b0934 く 278 Putative transport proteins Bsu Eco Hin Hpy Mja Syn 
b0933 ycbE く 255 PlItative regulatory proteins B 
00191 
b0934 b0934 く 278 Putative transport proteins B 
b0935 b0935 〈 381 "Hypothetical， unclasifed， unknown" B 
b0936 b0936 く 333 "Hypolhetical， lInclasiled， unknown" B 
b0937 b0937 く 191 "Hypolhetical， unclassitied， lInknown" B 
00191 b0934 b0934 く 278 Putative lransport proteins Bsu Mge 
b0935 b0935 〈 381 "Hypolhetical， unclasilcd， unknown" BSl Mge 
00191 b0935 b0935 く 381 "Hypolhetical， unclasifed， lInknown" BSl 
b0936 b0936 く 333 "Hypothetical， unclasifed， lInknown" Bsu 
00192 b0939 b0939 〉 233 Putative chaperones Eco Hin 
b0940 b0940 〉 866 Cel structure Eco Hin 
b0939 b0939 〉 233 PlItative chaperones B 
b0940 b0940 〉 866 Cel structure B 
00192 b094 1 b094 1 〉 356 Cel structure B 
b0942 b0942 〉 180 Ccl structure B 
b0943 b0943 〉 187 Cel structure B 
b0944 ycbF 〉 245 Putative chaperones B 
00192 b0942 b0942 〉 180 CeJl slmcωrc Eco 
b0943 b0943 〉 187 Cel structlre Eco 
b0942 b0942 〉 180 Cell structure Eco 
oOJ92 
b0943 b0943 > 187 Cell structure Eco 
b0944 ycbF > 245 Putative chaperones Eco 
00J92 b0943 b0943 〉 187 Cell structure Eco 
b0944 ycbF 〉 245 Putativc chaperones Eco 
00193 b0948 b0948 〉 702 "Hypothetical， unclassified， unknown" B Sce 
b0949 b0949 > 635 Putative transport proteins B Sce 
00J94 b0950 pqiA 〉 417 Olher known genes Eco Hin Sce 
b095 1 pqiB > 546 OUler known genes Eco Hin Sce 
b0950 pqiA 〉
00194 
417 Other known genes B 
b095 1 pqiB > 546 Other known genes B 
b0952 b0952 > 182 "Hypothetical， unclassified， unknown" B 
00J95 b0960 b0960 く 720 "Hypothetical， unclassified， unknown" B 
b0961 yccF く 148 "Hypothetical， unclasifi巴d，unknown" B 
00196 b0966 b0966 く 122 "Hypothctical， unclassifed， unknown" B 
b0967 b0967 く 367 "Hypothetical， unclassified， unknown" B 
00197 b0969 yccK 〈 128 Central intermediary metabolism B 
b0970 yccA く 219 Putative transport proteins B 
00198 b0972 hyaA 〉 372 Energy m巴tabolism Eco Mja M山
b0973 hyaB 〉 597 Energy metabolism Eco Mja MUl 
b0972 hyaA 〉 372 Energy metabolism Hpy 
00198 b0973 hyaB 〉 597 Energy metabolism Hpy 
b0974 hyaC 〉 235 Energy metabolism Hpy 
b0975 hyaD 〉 195 Energy metabolism Hpy 
b0972 hyaA > 372 Energy metabolism B 
b0973 hyaB 〉 597 Energy metabolism B 
00198 b0974 hyaC 〉 235 Energy metabolism B 
b0975 hyaD > 195 Energy mctabolism B 
b0976 hyaE 〉 132 Energy metabolism B 
b0977 hyaF 〉 285 Energy metabolism B 
00199 b0978 appC 〉 514 Energy metabolism Bsu Eco Hin Syn 
b0979 appB 〉 378 Energy metabolism Bsu Eco Hin Syn 
00199 
b0978 appC 〉 514 Energy metabolism B 
b0979 appB 〉 378 En巴rgymetabolism B 
b0980 appA 〉 432 C巴ntralintermediary metabolism B 
00199 b0979 appB 〉 378 Energy metabolism Syn 
b0980 appA 〉 432 Cenlral intemlediary metabolism Syn 
00200 
b0981 yccC く 726 "Hypothetical， unclasifed， unknowo" Eco 
b0982 b0982 く 152 Putative enzymes Eco 
b0983 b0983 く 379 Cell structure Eco 
b0981 yccC く 726 "Hypo山etical，unclasif巴d，unknown" B 
b0982 b0982 く 152 Putative enzymes B 
00200 b0983 b0983 く 379 Cel structure B 
b0984 b0984 く 698 "HYPolhetical， unclassified， unknown" B 
b0985 b0985 く 248 "Hypothetical， unclasifed， unknown" B 
b0986 b0986 〈 214 Putative regulatory proteins B 
00201 b0996 torC 〉 390 Energy metabolism Eco Hin 
b0997 torA 〉 848 Energy metabolism Eco Hin 
00201 
b0996 tor仁 〉 390 Energy metabolism B 
b0997 torA 〉 848 Energy metabolism B 
b0998 torD 〉 199 Energy metabolism B 
00202 b0999 yccD く 101 "Hypothetical， unclassi日ed，unknown" B 
blOOO cbpA く 306 "Cell processes (incl. adaptation， protection)" B 
00203 bl003 yccJ 〈 75 "Hypothetica1， unclassified， unknown" B 
bl004 wrbA く 198 Amino acid biosynthesis and metabolism B 
bl006 blOO6 く 464 Putative enzymcs B 
bl007 bl007 く 152 "Hypothetical， unclassified， unknown" B 
00204 
bl008 bl008 く 196 "Hypothetical， unclassified， unknown" B 
bl009 bl009 く 266 Central intermediary metabolism B 
blOIO blOIO 〈 128 "Hypo山etical，unclassified， unknown" B 
blOl1 blOl1 く 244 Putative enzymes B 
bl012 bl012 く 382 "Hypothetical， unclassified， unknown" B 
00205 b1016 bl016 > 39 "Hypothetical， unclassified， unknown" B 
bl017 bl017 〉 243 Energy metabolism B 
00206 bl018 bl018 〉 375 "Hypothetical， unclasifed， unknown" B 
bl019 ycdB 〉 423 "Hypothetical， unclassified， unknown" B 
bl021 bl021 く 137 "Hypothetical， unclassified， unknown" B 
00207 bl022 bl022 く 441 "Hypothetical， unclassified， unknown" B 
bl023 bl023 〈 672 "Hypothetical， unclassified， unknown" B 
bl024 bl024 く 807 "Hypothetical， unclassified， unknown" B 
00207 bl023 bl023 く 672 "Hypothetical， unclassified， unk:nown" Eco 
bl024 bl024 く 807 "Hypothetical， unclassified， unknown" Eco 
00208 bl026 tra5 3 く 288 "phage， transposon， orplasmid" B Eco 
bl027 bl027 く 102 "Hypothetical， unclassified， unknown" B Eco 
00209 bl028 bl028 〉 107 "Hypothetical， unclassified， unknown" B Bsu 
bl029 bl029 〉 328 "Hypothetical， unclassified， unknown" B Bsu 
00210 bl030 bl030 〉 83 "Hypothetical， unclassificd， unknown" B Eco 
bl031 bl031 〉 137 "Translation， post-translational modification" B Eco 
00211 bl034 bl034 〉 245 "Hypothetical， unclasifed， unknown" B 
bl035 bl035 〉 184 "Hypothetical， unclasifed， unknown" B 
bl037 csgG く 277 Cell stmcture B 
00212 b1038 csgF 〈 138 Cell stmcture B 
bl039 csgE く 129 Cell stmcturc B 
b1040 csgD く 216 Cell structure B 
00213 bl041 csgB 〉 151 Cell structure B Eco 
bl042 csgA 〉 151 Cell structlre B Eco 
00214 bl045 bl045 〉 177 "Hypothetical， unclassifed， unknown" B 
b1046 bl046 〉 493 "Hypothetical， unclasifed， unknown" B 
00215 bl048 mdoG 〉 511 "Cel processes (incl. adaptation， protection)" B 
b1049 mdoH 〉 847 "Cell processes (incl. adaptation， protection)" B 
00216 
bl051 msyB 〈 125 Transport and binding proteins B 
b1052 bl052 く 32 "Hypothetical， unclassified， unknown" B 
bl053 yceE く 408 "Hypothetical， unclassified， unknown" B 
00217 b1056 ycel く 191 "Hypo山etical，unclasifcd， lIoknown" B 
bl057 bl057 く 188 "Hypothetical， unclassifed， unknown" B 
00218 bl058 bl058 く 46 "Hypothetical， unclassificd， unknown" B 
bl059 bl059 く 372 Putative enzymes B 
00219 
bl066 rimJ 〉 194 "Tr創lslation，post-translational modification" B 
bl067 yceH 〉 215 "Hypothetical， unclassifed， unknown" B 
bl068 mviM 〉 307 "Ccll processes (incl. adaptation， protection)" B 
b1070 I1gN く 138 "Ce1 process巴s(incl. adaptation， protection)" B 
00220 
b1071 flgM く 97 "Cel processes (incl. adaptation， protection)" B 
b1072 flgA く 219 "Ccl processes (incl. adaptation， protection)" B 
00221 b1073 11gB > 138 "CeJ proccsses (incl. adaptation， protection)け Bsu Eco Hpy 
bl074 IlgC 〉 134 "CeJ processes (incl. adaptation， protection)" Bsu Eco Hpy 
bl073 t1gB > 138 "Cel process巴s(incl. adaptation， protection)" B 
bl074 t1gC > 134 "Cel processes (incl. adaptation， protection)" B 
bl075 flgD 〉 231 "Cel process巴s(incl. adaptation， protection)" B 
bl076 flgE 〉 402 "CeJ processes (incl. adaptation， protection)" B 
00221 bl077 flgF > 251 "Cel processes (incl. adaptation， protection)" B 
bl078 flgG 〉 260 "Cel processes (incl. adaptation， protection)" B 
bl079 flgH 〉 232 "Cel processes (incl. adaptation， protection)" B 
bl080 flgI 〉 365 "Cel processes (incl. adaptation， protection)" B 
bl081 flgJ 〉 313 "Cel processes (incl. adaptation， protection)" B 
bl082 tlgK > 547 "Cel processes (incl. adaptation， protection)" B 
00221 bl075 flgD 〉 231 "Cel processes (incl. adaptation， protection)" Bsu Hpy Sc巴
bl076 flgE 〉 402 "Cel processes (incl. adaptation， protection)" Bsu Hpy Sce 
bl075 t1gD 〉 231 "Cel processes (incl. adaptation， protection)" Eco 
00221 
bl076 t1gE 〉 402 "CeJ processes (incl. adaptation， protection)" Eco 
bl077 flgF 〉 251 "Cel processes (incl. adaptation， protection)" Eco 
00221 bl076 t1gE 〉 402 "Cel process巴s(incl. adaptation， protection)" Bsu Eco S戸1
bl077 flgF 〉 251 "Cel processes (incl. adaptation， protection)" Bsu Eco S戸1
00221 bl077 flgF 〉 251 "Cel processes (incl. adaptation， protection)" Bsu Eco Hpy 
b1078 flgG 〉 260 "Cel processes (incl. adaptation， protection)" Bsu Eco Hpy 
00221 bl081 flgJ 〉 313 "Cel processes (incl. adaptation， protection)" Sce 
bl082 t1gK 〉 547 "Cel processes (incl. adaptation， protection)" Sce 
00222 
b1091 fabH 〉 317 Faty acid and phospholipid metabolism B 
b1092 fabD 〉 309 Faty acid and phospho1ipid metabo1ism B 
bl093 fabG > 244 Faty acid and phospholipid metabo1ism B 
00223 b1094 acpP 〉 78 Faty acid and phospho1ipid metabo1ism B Bsu Hpy Syn 
b1095 fabF 〉 413 Faty acid and phospho1ipid m巴tabo1ism B Bsu Hpy Syn 
bl096 pabC 〉 269 "Biosynthesis of cofactors， prosthetic groups and cariers" B 
00224 
bl097 yceG 〉 340 Putative enzymes B 
bl098 tmk 〉 213 Nucleotide biosynthesis and metabo1ism B 
bl099 ho1B 〉 334 "DNA rep1ication， recombination， modification and repair" B 
bl100 yc仔f 〉 265 "Hypothetica1， unc1assifed， unknown" B 
00224 bl097 yceG 〉 340 Putative enzymes Eco 
bl098 tmk 〉 213 Nucleo(jde biosynthesis and metabo1ism Eco 
bl097 yceG 〉 340 Putative enzymes Hin 
00224 bl098 tmk 〉 213 Nuc1eotide biosynthesis and m巴tabolism Hin 
bl099 holB > 334 "DNA rep1ication， recombination， modification and repair" Hin 
b1100 ycfH 〉 265 "Hypothetica1， unclassifed， unknown" Hin 
00224 b1098 tmk > 213 Nucleotide biosynthesis and metabolism Eco Mge Mpn 
b1099 holB 〉 334 "DNA replication， recombination， modification and repair" Eco Mge Mpn 
00225 b103 ycfF 〉 19 "Hypothetica1， unclassifed， unknown" Hin 
b104 bll04 〉 125 "HYPouletical， unclasi fed， unknown" Hin 
bll03 ycfF 〉 119 "Hypo山etical，unclassified， unknown" B 
bll04 b1104 > 125 "Hypothctical， unclassified， unknown" B 
00225 b1105 bll05 〉 213 "Hypo山etical，unclassified， unknown" B 
bll06 bll06 〉 274 Carbon compound catabolism B 
bll07 bll07 〉 341 "Hypothetical， unclassified， unknown" B 
bll08 b1108 〉 199 "Hypothetical， llnclassified， unknown" B 
00226 bll16 bll16 〉 399 "Hypothetical， lnclassificd， unknown" BSl Eco Hin Mge Mja Mpn Mth Syn 
bll17 bl117 > 228 "Hypothetical， lnclassified， unknown" Bsu Eco Hin Mge Mja Mpn M山Syn
bll16 bll16 〉 399 "Hypothetical， unclassified， unknown" B 
00226 
bll17 bll17 〉 228 "Hypothetica1， unclassified， unlmown" B 
b 1118 b 1118 〉 414 Pltative enzymes B 
bll19 bll19 〉 303 Putative rcglatory proteins B 
bl120 bl120 〉 279 "Hypothetical， unclassified， unknown" B 
00226 bll17 bll17 〉 228 "Hypothetical， unclasified， unknown" Bsu Eco Hin Mge Mja Mpn Syn 
bll18 bll18 > 414 Putativc enzymes Bsu Eco Hin Mge Mja Mpn S戸
00227 bl121 bl121 く 262 "Hypo山etical，unclassified， unknown" B 
bl122 bl122 く 156 "Hypothetica1， unclasiticd， unknown" B 
00228 b1123 potD く 348 Transport and binding proteins Eco Mge Syn 
bl124 potC 〈 264 Tr加 sportand binding proteins Eco Mge Syn 
00228 
bl123 potD く 348 Transport and binding proteins Bsu 
bll24 potC く 264 Transport and binding proteins Bsu 
bl125 potB 〈 275 Transpolt and binding proteins Bsu 
bl123 potD く 348 Transport and binding proteins B 
00228 bl124 potC く 264 Transport and binding proteins B 
bl125 potB く 275 Transport and binding proteins B 
bl126 potA く 378 Transport and binding proteins B 
00228 bl124 potC く 264 Transport and binding proteins Bsu Eco Hin Mge Mpn M山Syn
bl125 potB く 275 Transport and binding proteins BSl Eco Hin Mge Mpn M出Syn
operon# b# gene dir length function specles 
bl124 potC 〈 264 Transport and binding proteins Bsu Eco Mge Mpn M山Syn
00228 
bl125 potB 〈 275 Transport and binding proteins Bsu Eco Mge Mpn M山Syn
bl126 potA く 378 Transport and binding proteins Bsu Eco Mge Mpn Mth Syn 
00228 bl125 potB く 275 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn Mth Syn 
bl126 potA く 378 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn Mth Syn 
00229 bl129 phoQ く 486 Regulatory flnction B Bsu Eco Hin Hpy Mth Syn 
bl130 phoP く 223 Reglatory function B Bsu Eco Hin Hpy Mth Syn 
bl132 ycfC く 213 "Hypothetical， unclasified， unknown" B 
00230 bl133 ycfi く 383 "Hypothetical， unclasified， lnknown" B 
bl134 b1134 く 153 Putative enzymes B 
bl135 b1135 く 207 "Hypothetical， unclassified， unknown" B 
00231 bl137 bl137 く 221 "Hypothetical， unclassified， unknown" B 
b 1138 bl138 く 234 "Hypothetical， unclasi fed， lnknown" B 
bl140 bll40 く 375 "phage， transposon， orplasmid" B 
00232 
bl141 bl141 く 81 "Hypothetical， unclasitied， unknown" B 
bl142 bl142 く 103 "Hypothetical， unclasified， unknown" B 
bl146 bl146 〉 167 "Hypothetical， unclassified， unknown" B 
bl147 bl147 〉 189 "Hypothetical， unclassificd， unknown" B 
bl148 bl148 〉 112 "Hypothetical， unclassified， unknown" B 
bl149 bl149 〉 455 "Hypothetical， unclassificd， unknown" B 
00233 bl150 bl150 〉 60 "Hypothetical， unclassified， unknown" B 
bl151 bl151 〉 157 "Hypothetical， lInclassified， unknown" B 
bl152 bl152 〉 263 "Hypothetical， lInclassified， unknown" B 
bl153 b 1153 〉 194 "Hypothetical， lInclassificd， unknown" B 
bl154 ycflく 〉 209 "Hypothetical， lInclassified， unknown" B 
bl155 bl155 〉 137 "Hypothetical， unclassified， unknown" B 
bl152 bl152 〉 263 "Hypothetical， unclassified， unknown" Hin 
00233 
bl153 bl153 〉 194 "Hypothetical， lInclassified， unknown" Hin 
bl154 ycflく 〉 209 "Hypothetical， unclassified， unknown" Hin 
00234 bJ 156 ycfA く 200 "Hypothetical， lInclasifed， unknown" B Eco 
bl157 bl157 く 179 "phage， transposon， orplasmid" B Eco 
00235 
bl164 bll64 〉 78 "Hypothetical， unclassi ficd， unknown" B 
bl165 bl165 〉 90 "Hypothetical， unclassified， unknown" B 
bl166 bl166 〉 88 "Hypothetical， unclassified， unknown" B 
00236 bl171 bl171 く 111 "HYPolhetical， unclassified， unknown" B 
bll72 bll72 く 94 "Hypothetical， unclassified， unknown" B 
00237 bl174 minE く 88 "Cel processes (incl. adaptation， protection)" Hpy 
bl175 minD く 270 "Ccll processes (incl. adaptation， protection)" Hpy 
bl174 minE く 88 "Ccll processes (incl. adaptation， protection)" BS戸1
00237 
bl175 minD く 270 "Cell processes (incl. adaptation， protection)" B Syn 
bl176 minC 〈 231 "Cell processes (incl. adaptation， protection)" BS戸1
00237 bl175 minD 〈 270 "Cel processes (incl. adaptation， protection)" Bsu 
bl176 minC く 231 "Cel processes (incl. adaptation， protection)" Bsu 
00238 bl183 umuD 〉 139 "DNA replication， rccombination， modifcation and repair" B 
bl184 umuC 〉 422 "DNA replication， recombination， modification and repair" B 
00239 bl189 dadA 〉 432 Amino acid biosynthesis and metabolism B 
bl190 dadX > 356 Amino acid biosynthesis and metabolism B 
00240 bl198 ycgC く 473 Putative enzymes Syn 
bl199 bl199 く 210 Putative enzymcs Syn 
00240 
bl198 ycgC く 473 Putative enzymes B 
bl199 bl199 く 210 Putative enzymes B 
bl200 bl200 く 366 Putative enzymcs B 
00241 bl208 ychB く 283 "Hypothetical， unclasifed， unknown" B 
bl209 hcmM く 207 "Biosynthesis ofcofactors， prosthetic groups and carriers" B 
00242 bl210 hemA 〉 418 "Biosynthesis of cofactors， pros山eticgroups and carriers" Syn 
bl211 prfA 〉 360 "Translation， post-translational J11odification" Syn 
bl210 hcmA 〉 418 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
bl211 prfA 〉 360 "Translation， post-translational modifcation" B 
00242 bl212 hemK 〉 277 "Biosynthcsis of cofactors， proslhetic groups and carriers" B 
bl213 bl213 〉 130 "Hypothetical， unclasifed， unknown" B 
bl214 ychA 〉 269 "Hypothetical， lInclasifed， unknown" B 
bl215 kdsA 〉 284 Cell structlre B 
00242 bl211 prfA 〉 360 什Translation，post-translational J11odification" Bsu Hin Mge Mpn 
bl212 hemlく 〉 277 "Biosynthesis of cofactors， prosthctic groups and carriers" Bsu Hin Mgc Mpn 
00242 bl214 ychA 〉 269 "Hypothetical， lInclassificd， unknown" Hin 
bl215 kdsA 〉 284 Cel structlrc Hin 
00243 bl217 chaB 〉 76 Transport and binding proteins 8 
bl218 chaC 〉 238 Transport and binding proteins B 
00244 bl221 narL 〈 216 Energy l1etabolisl1 B BSl Eco Mth Syn 
bl222 narX く 598 Energy mctabol iSI1 B Bsu Eco Mth Syn 
00245 bl224 narG 〉 1247 Energy l1etabolisl1 Eco Hin Mja 
bl225 narH > 512 En巴rgyl1etabol iSI1 Eco Hin Mja 
bl224 narG 〉 1247 Energy l1etabolisl1 B BSl 
00245 bl225 narH 〉 512 Energy l1etabol iSI1 B Bsu 
bl226 nar1 〉 236 Energy l1etabolisl1 B Bsu 
bl227 narI 〉 225 Encrgy I1ctabolisl1 B Bsu 
00246 bl232 purU く 280 NlIcleotide biosynthesis and l1etabolisl1 B 
bl233 ychJ く 152 "Hypothetical， unclassified， unknown" B 
00247 bl239 ychG く 196 "Hypothetical， unclassified， unknown" B 
bl240 b1240 く 76 "Hypothetical， unclasifed， unknown" B 
00248 bl243 oppA 〉 543 Transport and binding protcins Bsu 
bl244 oppB 〉 306 Transport and binding proteins Bsu 
00248 
b1243 oppA 〉 543 Transport and binding proteins Bsu Eco 
bl244 oppB 〉 306 Transport and binding proteins BSl Eco 
bl245 oppC 〉 302 Transport and binding proteins Bsu Eco 
bl243 oppA > 543 Transport and binding proteins B Eco 
00248 bl244 oppB 〉 306 Transport and binding proteins B Eco 
bl245 oppC 〉 302 Transport and binding proteins B Eco 
bl246 oppD 〉 337 Transport and binding proteins B Eco 
00248 b1244 oppB 〉 306 Transport and binding proteins Eco Hin 
bl245 oppC 〉 302 Transport and binding proteins Eco Hin 
00248 
bl244 oppB > 306 Transport and binding proteins Bsu Hin Mge 
bl245 oppC 〉 302 Transport and binding protcins Bsu Hin Mge 
bl246 oppD 〉 337 Transport and binding proteins Bsu Hin Mge 
00248 bl245 oppC 〉 302 Transport and binding proteins BSl Eco Hpy Mja Mpn Syn 
bl246 oppD 〉 337 Transport and binding proteins Bsu Eco Hpy Mja Mpn Syn 
00249 bl248 bl248 く 135 "Hypothetical， unclasifed， unknown" B 
bl249 cls く 486 Faty acid and phospholipid metabolisl1 B 
00250 bl254 yciB く 179 "Hypothetical， unclassificd， lnknown" B Bsu 
bl255 yciC 〈 247 "Hypothetical， unclassificd， llnknown" B Bsu 
00251 bl257 yciE く 168 "Hypothetical， unclasifed， unknown" B Eco 
bl258 yciF く 166 Structlral proteins B Eco 
00252 bl260 trpA く 268 Amino acid biosynthesis and metabolisl1 Hin Mja 
bl261 trpB 〈 397 Amino acid biosynthesis and metabolism Hin Mja 
00252 
bl260 trpA く 268 Amino acid biosynthesis and metabolism BSlルfth
b1261 trpB く 397 Al1ino acid biosynthesis and metabolism Bsu Mth 
bl262 trpC く 453 Amino acid biosynthcsis and l1etabolism Bsu Mth 
bl260 trpA く 268 Amino acid biosynthesis and metabolisl1 Hpy 
00252 
bl261 trpB 〈 397 Amino acid biosynthesis and metabolism Hpy 
bl262 trpC 〈 453 Amino acid biosynthesis and metabolism Hpy 
bl263 trpD く 531 Amino acid biosynthesis and metabolism Hpy 
b1264 trpE く 520 Amino acid bios卯thesisand metabolism Hpy 
bl260 trpA く 268 Amino acid biosynthesis and metabolism B 
bl261 trpB く 397 Amino acid biosynthesis and mctabolism B 
。0252 b1262 trpC 〈 453 Amino acid biosynthcsis and metabolism B 
b1263 trpD く 531 Amino acid biosynthesis and metabolism B 
bl264 trpE く 520 Amino acid biosynthcsis and metabolism B 
bl265 I叩L く 14 Amino acid biosynthcsis and metabolism B 
00252 bl262 trpC く 453 Amino acid biosynlhesis and metabolism HinM山
b1263 trpD 〈 531 Amino acid biosynthesis and metabolism HinM出
00252 
b1262 trpC 〈 453 Amino acid biosynthesis and metabo1ism Bsu M山
b1263 trpD 〈 531 Amino acid biosynthesis and metabolism Bsu M山
b1264 trpE く 520 Amino acid biosynthesis and metabo1ism Bsu Mth 
00252 b1263 trpD 〈 531 Amino acid biosynthesis and metabolism Bsu Hin 
b1264 trpE く 520 Amino acid biosynthesis and metabo1ism Bsu Hin 
00253 
b1266 bl266 〉 293 Putative cnzymes B 
b1267 yciO 〉 218 "Hypothetical， unclassitied， unknown" B 
bl268 yciQ 〉 631 "Hypothetica1， unclassitied， unknown" B 
00254 bl270 btuR く 196 "Biosynth巴sisof cofactors， prosthetic groups and carriers" B 
b1271 yciK 〈 252 Putative enzymes B 
00255 b1279 bl279 〉 102 "Hypothetical， unc1assitied， unknown" B 
b1280 yciM > 389 "Hypothetical， unc1assitied， unknown" B 
00256 b1281 pyrF 〉 245 Nucleotide biosynthesis and metabolism B 
bl282 yciH 〉 109 "Hypothetical， unclassitied， unknown川 B 
00257 b1290 sapF 〈 268 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
b1291 sapD 〈 330 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
b1290 sapF く 268 Transport and binding proteins Syn 
00257 
b1291 sapD 〈 330 Transport and binding proteins Syn 
bl292 sapC く 296 Transport and binding proteins Syn 
b1290 sapF 〈 268 Transport and binding proteins Hin Mge Mpn 
00257 bl291 sapD く 330 Transport and binding proteins Hin Mge Mpn 
b1292 sapC く 296 Transport and binding proteins Hin Mge Mpn 
b1293 sapB 〈 321 Transport and binding proteins Hin Mge Mpn 
b1290 sapF く 268 Transport and binding proteins B Bsu Eco Hin Hpy 
f 00257 bl291 sapD 
く 330 Transport and binding proteins B Bsu Eco Hin Hpy 
bl292 sapC く 296 Transport and binding proteins B Bsu Eco Hin Hpy 
b1293 sapB 〈 321 Transport and binding proteins B Bsu Eco Hin Hpy 
b1294 sapA 〈 547 Transport and binding proteins B Bsu Eco Hin Hpy 
00257 b1291 sapD く 330 Transportω1d binding proteins Bsu Eco Hin Hpy Mja Mpn Syn 
b1292 sapC く 296 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn Syn 
00257 
bl291 sapD 〈 330 Transport and binding proteins Bsu Hin 
bl292 sapC く 296 Transport and binding proteins Bsu Hin 
b1293 sapB く 321 Transport and binding proteins Bsu Hin 
bl291 sapD く 330 Transport and binding proteins Eco 
00257 b1292 sapC く 296 Transport and binding proteins Eco 
b1293 sapB く 321 Transport加 dbinding proteins Eco 
b1294 sapA く 547 Transport and binding proteins Eco 
00257 b1292 sapC く 296 Transport and binding proteins Bsu Eco Mpn 
bl293 sapB く 321 Transport and binding proteins Bsu Eco Mpn 
b1292 sapC く 296 Transport and binding proteins Bsu Eco 
00257 
b1293 sapB く 321 Transport and binding proteins Bsu Eco 
bl294 sapA く 547 Transport and binding proteins Bsu Eco 
00257 b1293 sapB く 321 Transport and binding proteins Hpy 
b1294 sapA く 547 Transport and binding proteins Hpy 
00258 b1298 b1298 〉 258 Putative enzymcs B 
b1299 ycjC 〉 185 "Hypothetical， unclassified， unknown" B 
b1300 aldH > 495 Energy metabolism B 
00259 
b1301 ordL 〉 426 Putativc enzymes B 
b1302 goaG 〉 421 C巴ntralintermcdiary metabolism B 
00259 b1301 ordL > 426 Putativc enzymes Bsu Hin Mth 
b1302 goaG 〉 421 Central intermcdiary metabolism Bsu Hin Mth 
b1304 pspA 〉 222 "phage， transposon， orp1asmid" B 
b1305 pspB 〉 74 "phage， transposon， orplasmid" B 
00260 
b1306 pspC 〉 119 "phage， transposon， orplasmid" B 
bl307 pspD > 73 "phage， transposon， orplasmid" B 
b1308 pspE 〉 104 "phage， transposon， orplasmid" B 
00261 bl309 b1309 〉 568 Putative巴nzymes Eco 
b1310 b1310 > 430 "Hypoth巴tical，unclassificd， unknown" Eco 
b1309 b1309 〉 568 Putative巴nzymes B 
b1310 b1310 〉 430 "Hypothetical， unclassified， unknown" B 
b1311 b1311 〉 293 Putative transport proteins B 
b1312 b1312 > 280 Putative transport proteins B 
00261 b1313 b1313 〉 350 Putative enzymes B 
b1314 b1314 〉 265 Putativc regulatory proteins B 
b1315 b1315 〉 351 Putative enzymes B 
bJ316 b1316 〉 755 "Hypothetical， unclassifed， unknown" B 
b1317 b1317 > 219 "Hypothetical， unclassitied， unknown" B 
bl3J8 b1318 〉 322 Putative transport proteins B 
00261 bJ3JO bJ310 〉 430 "Hypothetical， unclassitied， unknown" Bsu 
b131 b1311 〉 293 Putative transport proteins Bsu 
00261 
b1310 bl310 > 430 "Hypothetical， unc1assiticd， unknown" BSl Eco 
b1311 b1311 〉 293 Putative transport proteins Bsu Eco 
bl312 b1312 〉 280 Putative transport proteins Bsu Eco 
00261 b1311 b131 J 〉 293 Putative transport proteins Bsu Eco Hin Hpy Mge Mja Mpn Syn 
b1312 b1312 〉 280 Putative transport proteins Bsu Eco Hin Hpy Mgc Mja Mpn Syn 
00261 b1312 b1312 〉 280 Putative transport proteins Bsu Sce Syn 
b1313 b1313 〉 350 Putativc enzymes Bsu Sce Syn 
00261 bl317 bl317 〉 219 "Hypothetical， lInclasi tied， lInknown" Hpy 
b1318 bl318 > 322 Putative tr創lsportproteins Hpy 
00262 b1321 bl321 〉 465 Putative enzymes B 
b1322 ycjF 〉 353 "Hypothetical， unclassified， unknown" B 
b1335 ogt 〈 171 "DNA replication， recombination， moditication and repair" B 
00263 b1336 ydaH く 510 Putative transport proteins B 
b1337 bl337 く 481 "Hypothetical， unclasitcd， unknown" B 
b1338 b1338 く 441 Putative enzymes B 
00263 b1336 ydaH 〈 510 Putative transport proteins Bsu Mja Syn 
b1337 bl337 く 481 "Hypothetical， unclassified， unknown" Bsu Mja Syn 
。0263 b1337 bl337 く 481 "Hypothetical， unclassitied， unknown" Eco 
b1338 b1338 〈 441 Putative enzymes Eco 
b1345 
00264 
bl345 〈 41 "phage， transposon， orp1asmid" B 
bJ346 b1346 く 79 "Hypothctical， lInclassified， unknown" B 
b1347 ydaC く 69 "Hypothetical， unclassified， unknown" B 
00265 
bl348 lar 〈 64 "DNA replication， recombination， modification and repair" B 
bl349 rccT 〈 269 "DNA replication， recombination， modification and repair" B 
bl350 recE 〈 866 ''Transcription， RNA processing and degradation" B 
00265 bl349 recT く 269 "DN A replication， r巴combination，modification and rcpair" Mja 
bl350 recE く 866 "Transcription， RN A proccssing and degradation" Mja 
00266 bl351 racC く 91 "phage， transposon， orplasmid" B 
bl352 ydaD く 77 "Hypothetical， unclassified， unknown" B 
00267 bl353 sieB > 203 "phage， transposon， orplasmid" B 
bl354 bl354 〉 58 "Hypothetical， unclassified， unknown" B 
bl357 bl357 > 98 "Hypothetical， unclasi fied， unknown" B 
bl358 bl358 〉 140 "Hypothetical， unclassified， unknown" B 
00268 bl359 bl359 〉 285 "Hypothetical， unclassified， unknown" B 
bl360 bl360 〉 248 "DNA replication， recombination， modification and repair" B 
bl361 bl361 〉 203 "Hypothetical， unclasi fied， unknown" B 
bl362 bl362 > 101 "phagc， transposon， orplasmid" B 
00268 bl359 bl359 〉 285 "Hypothetical， unclassified， unknown" Eco 
bl360 bl360 〉 248 "DNA replication， recombination， modification and repair" Eco 
bl363 trkG > 485 Transport and binding proteins B 
00269 bl364 bl364 〉 93 "Hypothetical， unclassified， unknown" B 
bl365 bl365 〉 87 "Hypothetical， unclasi fied， unknown" B 
bl366 bl366 〉 119 "Hypothetical， unclassified， unknown" B 
00270 bl368 bl368 〉 342 Structural proteins B 
bl369 bl369 〉 51 "Hypothetical， unclassified， unknown" B 
00271 b1372 b1372 〉 1122 "phage， transposon， orplasmid" B Eco Sce 
bl373 bl373 〉 191 "Hypothetical， unclasifi巴d，unknown" B Eco Sce 
bl381 bl381 〉
00272 
879 "Hypothetical， unclassificd， unknown" B 
bl382 bl382 〉 61 "Hypothetical， unclassified， unknown" B 
bl383 bl383 〉 10 "Hypothetical， unclasified， unknown" B 
bl388 bl388 〉 309 "Hypothetical， unclasified， unknown" B 
bl389 bl389 〉 95 "Hypothetical， unclasified， unknown" B 
bl390 bl390 〉 248 "HYPoU1etical， unclasified， unknown" B 
bl391 bl391 〉 167 "Hypothetical， unclassificd， unknown" B 
bl392 
00273 
b1392 〉 356 Energy m巴tabolism B 
bl393 bl393 〉 255 Putative enzymcs B 
bl394 bl394 〉 262 Putative enzymes B 
bl395 bl395 〉 475 Faty acid and phospholipid metabolism B 
bl396 bl396 〉 140 "Hypothetical， unclasified， unknown" B 
bl397 b1397 〉 401 Fatty acid and phospholipid metabolism B 
bl398 bl398 〉 437 "Hypothetical， unclasi fied， unknown" B 
00273 bl393 bl393 〉 255 Putative enzymes Bsu Eco 
bl394 bl394 〉 262 Putative巴nzymes Bsu Eco 
00273 bl397 bl397 〉 401 Faty acid and phospholipid metabolism Bsu Eco 
bl398 bl398 〉 437 "Hypothetical， unclasifi巴d，unknown" Bsu Eco 
00274 bl399 bl399 〉 316 "Hypothctical， unclasified， unknown" B 
bl400 bl400 〉 196 "Hypothetical， unclassified， unknown" B 
00275 bl402 yi22_2 く 301 "Hypothetical， unclassified， unknown" B Eco 
bl403 yi21_2 く 136 "Hypothetical， unclassificd， unknown" B Eco 
00276 bl408 bl408 〉 203 Putative enzymes Bsu Scc 
bl409 bl409 > 298 Fatty acid and phospholipid metabolism Bsu Sce 
bl408 bl408 〉 203 Putative enzymes B 
00276 bl409 b1409 〉 298 Faty acid and phospho1ipid metabo1ism B 
b1410 b1410 > 585 "Hypothetica1， lInc1assified， unknown" B 
b1411 bl411 > 430 PlItative enzymes B 
00276 bl409 bl409 〉 298 Faty acid and phospholipid metabolism Bsu Eco Syn 
bl410 bl410 > 585 "Hypothetical， unclasified， unknown" Bsu Eco Syn 
00277 bl416 gapC_2 く 83 Energy metabolism B 
bl417 gapC_1 く 134 Energy metabolism B 
00278 b1429 tehA 〉 330 "Ce1 processes (incl. adaptation， protection)" B Bsu 
bl430 tehB 〉 197 "Cel processes (incl. adaptation， protection)" B Bsu 
00279 bl434 b1434 〉 178 "Hypothetical， unc1asi日ed，lInknown" B 
bl435 bl435 〉 667 Putative enzymes B 
00280 bl440 bl440 〉 381 Putative transport proteins Eco 
bl441 bl441 〉 337 Putative transport proteins Eco 
bl440 bl440 〉 381 Putative transport protcins Eco 
00280 bl441 bl441 〉 337 Putative transport proteins Eco 
bl442 bl442 〉 313 Putative transport proteins Eco 
bl443 bl443 〉 264 Putative tr創lsportproteins Eco 
bl440 bl440 〉 381 Putative transport proteins B 
bl441 bl441 〉 337 Putative transport proteins B 
00280 
bl442 bl442 〉 313 Putative transport proteins B 
bl443 bl443 〉 264 Putative transport proteins B 
bl444 bl444 〉 474 Putative enzymes B 
bl441 bl441 〉 337 Putative transport proteins Bsu Eco Hin Hpy Mge Mja Mpn M出Sce00280 Syn 
bl442 bl442 〉 313 Putative transport proteins Bsu Eco Hin Hpy Mge Mja Mpn Mth Sce Syn 
operon# b# gene dir length function speCles 
bl441 bl441 〉 337 Putative transport proteins Bsu Eco Hin Mge M pn M山Syn
00280 
bl442 bl442 〉 313 Putative汀加sportproteins Bsu Eco Hin Mge Mpn Mth Syn 
bl443 bl443 > 264 Putative transport proteins Bsu Eco Hin Mge M pn M山Syn
00280 bl442 bl442 〉 313 Putative transport proteins Bsu Eco Hin Mge Mja Mpn M山Syn
bl443 bl443 > 264 Putative transport proteins Bsu Eco Hin Mge Mja Mpn Mth Syn 
00281 bl447 bl447 〈 149 "Hypothetical， unclassifeu， unknown" B Bsu 
bl448 bl448 〈 172 "Cel processes (incl. adaptation， protection)" B Bsu 
00282 bl456 rhsE 〉 682 "Hypothetical， unclasifed， unknown" B 
b1457 ydcD 〉 160 "Hypothetical， unclasifed， unkJ1own" B 
00283 b1458 b1458 〉 248 "Hypothetical， unclasifed， unknown" B Eco 
b1459 b1459 〉 66 "Hypo山etical，unclassifed， unknown" B Eco 
bl465 narV く 226 Energy metabolism B Bsu 
00284 b1466 narW く 231 Energy metabolism B Bsu 
b1467 narY く 514 Energy metabolism B Bsu 
b1468 narZ く 1246 Energy metabolism B Bsu 
00284 bl466 narW く 231 Energy metabolism Syn 
bl467 narY く 514 Energy metabolism S戸1
00284 bl467 narY く 514 Energy metabolism Eco Hin Mja 
bl468 narZ く 1246 Energy metabolism Eco Hin Mja 
00285 b1470 bl470 く 11 "Hypothetical， unclasifed， unknown" Mge 
b1471 bl471 く 318 Cel strucωre Mge 
。0285 b1470 b1470 く 11 "Hypothetica1， unc1assified， lInknown" B 
b1471 b1471 く 318 Cel structlre B 
b1472 b1472 〈 96 Mcmbranc proteins B 
00285 b1471 b1471 く 318 Ccll structure Sce 
b1472 b1472 く 96 Membranc proteins Scc 
00286 b1474 fdnG > 1015 Energy metabo1ism Bsu Eco Hin Mja Mth 
b1475 fdnH 〉 294 Energy metabo1ism BSl Eco Hin Mja M山
00286 
b1474 fdnG 〉 1015 Energy mctabo1ism B Eco 
b1475 fdnH 〉 294 Energy metabo1ism B Eco 
b1476 fdnl > 217 En巴rgymetabo1ism B Eco 
00286 b1475 fdnH 〉 294 Energy metabo1ism Hin 
b1476 fdnl 〉 217 Energy metabo1ism Hin 
00287 b1483 b1483 〈 308 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Scc Syn 
b1484 bl484 く 328 Transport and binding proteins BSl Eco Hin Hpy Mge Mja Mpn Sce Syn 
00287 
bl483 b1483 く 308 Transport and binding proteins Bsu Eco Mja Syn 
b1484 bl484 く 328 Transport and binding proteins Bsu Eco Mja Syn 
bl485 bl485 〈 298 Transport and binding proteins Bsu Eco Mja Syn 
b1483 b1483 く 308 Transport and binding proteins Hin Mge Mpn 
00287 bl484 bl484 く 328 Transport and binding proteins Hin Mge Mpn 
bl485 b1485 く 298 Transport and binding proteins Hin Mge Mpn 
b1486 bl486 〈 340 Transport and binding proteins Hin Mge Mpn 
b1483 bl483 く 308 Transport and binding proteins Bsu Eco Hin Hpy 
00287 
b1484 bl484 く 328 Transport and binding proteins Bsu Eco Hin Hpy 
b1485 b1485 〈 298 Transport and binding proteins Bsu Eco Hin Hpy 
b1486 b1486 く 340 Transport and binding proteins Bsu Eco Hin Hpy 
b1487 b1487 〈 516 Putative transport proteins Bsu Eco Hin Hpy 
bl483 bl483 〈 308 Transport and binding protcins B 
b1484 b1484 く 328 Transport and binding proteins B 
00287 bl485 b1485 く 298 Transport and binding proteins B 
bl486 bl486 く 340 Transport and binding proteins B 
bl487 bl487 〈 516 Putative transport proteins B 
b1488 b1488 く 193 "Hypothetica1， lInc1assiled， unknown" B 
00287 bl484 bJ484 く 328 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn Syn 
bl485 b1485 く 298 Transport and binding proteins Bsu Eco Hin Hpy Mja Mpn Syn 
00287 
b1484 b1484 く 328 Transport and binding proteins Bsu 
b1485 b1485 く 298 Transport and binding proteins Bsu 
bl486 b1486 く 340 Transport and binding proteins Bsu 
bl484 bl484 く 328 Transport and binding proteins Eco 
00287 bl485 b1485 く 298 Transport and binding proteins Eco 
bl486 bl486 く 340 Transport and binding proteins Eco 
bl487 bl487 く 516 Putative tr創lSpO口proteins Eco 
00287 b1485 b1485 く 298 Transport and biJlding proteins Eco Hpy Mge Mpn Syn 
bl486 bl486 く 340 Transport and binding proteins Eco Hpy Mge Mpn Syn 
bl485 bl485 〈
00287 
298 Transport and binding proteins Bsu Eco 
bl486 bl486 〈 340 Transport and binding proteins Bsu Eco 
bl487 bl487 〈 516 PlItative transport proteins Bsu Eco 
00287 bl486 b1486 く 340 Transport and binding proteins Eco Hpy 
b1487 b1487 〈 516 Putative transport proteins Eco Hpy 
00288 b1489 b1489 〈 807 "Hypothetical， unc1assified， unknown" B Eco Hin Syn 
b1490 bl490 く 460 "Hypothetical， unc1assificd， unknown" B Eco Hin Syn 
00289 bl494 yddC く 931 "Hypothetical， unclassilied， unknown" Eco Hin Sce 
bl495 yddB 〈 790 1 Hypo山etical，unclassified， unknown" Eco Hin Sce 
bl494 yddC く
00289 
931 "Hypoth巴tical，unclassilied， unknown" B 
bl495 yddB く 790 "Hypo山etical，unclassilied， unknown" B 
bl496 yddA く 561 Putative transport prot巴ins B 
00289 bl495 yddB く 790 "Hypothetical， unclassilied， unknown" Eco Hpy Mpn Syn 
bl496 yddA く 56[ Putative transpolt protcins Eco Hpy Mpn Syn 
00290 bl497 bl497 く 390 Putative rcgulatory proteins B Eco 
bl498 bl498 く 57[ Putative enzymes B Eco 
00291 bl503 bl503 く [67 "Hypothetical， unc[assilied， unknown" Eco 
b[504 bl504 く 176 "Hypothetical， unc[assilied， unknown" Eco 
bl503 bl503 く
00291 
167 "Hypothetical， unclassilied， unknown" B 
bl504 bl504 〈 176 "Hypothetical， unclasified， unknown" B 
b[505 bl505 〈 382 Structural prot巴ins B 
00291 bl504 bl504 〈 176 "Hypothelical， unclassilied， unknown" Eco 
bl505 b[505 く 382 Structural proteins Eco 
00292 b[507 hipA く 440 Cel structure B Eco 
b[508 hipB 〈 88 Cel structure B Eco 
00293 bl509 bl509 〈 466 "Hypothetical， unclassified， unknown" B Eco 
b[510 ydeK く 1325 "Hypothetica[， unclassilied， unknown" B Eco 
00294 bl513 b[513 〉 51 [ Putativc transport proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
bl514 bl514 〉 342 Putative transport proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
bl513 bl513 〉
00294 
511 Putalive transport proteins Eco Hin 
bl514 bl514 〉 342 PUlative transport proteins Eco Hin 
bl515 bl515 > 330 Putative transport proteins Eco Hin 
bl513 bl513 〉 511 Pulalivc transport proteins B 
bl514 bl514 〉 342 Putative transport proteins B 
00294 bl515 bl515 〉 330 Putative transport proteins B 
bl516 bl516 〉 340 "Hypothetical， unclassified， unknown" B 
bl517 bl517 〉 291 "Hypothetical， unclassified， unknown" B 
bl518 bl518 〉 96 "Hypothetical， unclassilicd， unknown" B 
00294 bl514 bl514 〉 342 Putative transport proteins Eco Hpy Mja Mth S戸1
bl515 bl515 〉 330 Putativc t.ransport proteins Eco Hpy Mja Mth Syn 
00294 bl515 bl515 〉 330 Putative transport proteins Eco 
bl516 bl516 〉 340 "Hypothetical， unclassificd， unknown" Eco 
00294 
bl515 bl515 〉 330 Putative transport proteins Hin 
bl516 bl516 〉 340 "Hypothetical， unclassified， unknown" Hin 
bl517 bl517 〉 291 "Hypothetical， unclasilied， unknown" Hin 
00295 bl523 bl523 〈 119 "Hypothetical， unclassilied， unknown" B 
b[524 bl524 く 308 Putative enzymcs B 
00296 
bl530 marR 〉 125 "Cel processes (incl. adaptation， protection)" B 
bl531 marA 〉 129 "Cel processes (incl. adaptation， protection)" B 
bl532 marB 〉 72 "Cel processes (incl. adaptation， protection)" B 
00297 bl546 bl546 く 191 "Hypothetical， unclassified， unknown" Eco 
bl547 bl547 〈 320 "Hypothetical， unclassified， unknown" Eco 
bl546 bl546 〈
00297 
191 "Hypothetical， unclassified， unknown" B 
bl547 bl547 く 320 "Hypothetical， unclassilied， unknown" B 
bl548 nohA く 189 "phage， Iransposon， orplasmid" B 
bJ553 bl553 く 165 "Hypothetical， unclassified， unknown" B 
00298 b1554 bl554 〈 177 "Hypothetical， lInclassified， unknown" B 
bl555 bl555 〈 103 "Hypothetical， lInclassificd， lInknown" 8 
bl556 bl556 く 96 "Hypothetical， lInclassified， lInknown" B 
00299 bl559 bl559 く 260 "Hypothetical， lInclassified， lInknown" B 
bl560 bl560 く 362 "Hypothetical， lInclasified， unknown" B 
00300 b1563 relE く 95 "Hypothetical， lInclasified， lInknown" B 
bl564 relB く 79 Reglatory flnction B 
bl567 bl567 く 49 "Hypothctical， unclasified， lInknown" B 
00301 
bl568 bl568 く 96 "Hypothetical， lInclasified， lInknown" B 
bl569 dicC く 76 "Cel processes (incl. adaptation， protection)" B 
bl571 ydfA 〉 51 "Hypothetical， lInclassifed， lInknown" B 
00302 
b1572 ydfB 〉 56 "Hypothetical， lInclasifed， lInknown" B 
bJ573 ydfC > 72 "Hypothetical， lIncJasifed， lInknown" B 
/ヘ b1577 ydfE 〉 306 "Hypothetical， lInclasifed， lInknown" B 
00303 
bJ578 bl578 〉 218 "Hypothetical， lInclasifed， lInknown" B 
bJ579 bl579 〉 398 "phage， transposon， or plasmid" B 
00304 bl580 rspB く 339 Regulatory function B 
bl581 rspA く 404 Reglatory flnction B 
00305 bl583 b1583 〉 13 "Hypo出eticaJ，lInclasified， lInknown" B 
bl584 speG 〉 186 Central intermediary metabolism B 
00306 bl588 bl588 〉 808 Energy metabolism Bsu Eco Mja Mth 
bl589 bl589 〉 205 "Hypothetical， unclassifed， lInknown" BSl Eco Mja M山
00306 
bl588 bl588 〉 808 Energy metabolism Eco 
bl589 b1589 〉 205 "Hypothetical， unclasifed， lInknown" Eco 
bl590 bl590 〉 284 Energy metabolism Eco 
bl588 bl588 > 808 Energy metabolism B Hin 
00306 b1589 b1589 〉 205 "Hypothetical， lInclasifed， lInknown" B Hin 
bl590 bl590 〉 284 Energy metabolism B Hin 
bl591 b159J 〉 207 "Hypothetical， lInclassifed， lInknown" B Hin 
00306 b1590 b1590 〉 284 Energy metabolism Eco 
bl591 bl591 〉 207 "Hypothetical， unclasifed， unknown" Eco 
00307 b1599 bl599 〈 109 "Hypothetical， lInclasifed， unknown" B Bsu Eco 
bl600 bl600 く 121 "Hypo山etical，lInclassifed， unknown" B BSl Eco 
00308 b1602 pntB く 462 Central intelmediary metabolism B Hin 
b1603 pntA 〈 510 Central intermediary metabolism B Hin 
00309 bl605 b1605 〉 460 Amino acid biosynthesis and metabolism B Hin 
bl606 bl606 〉 240 "Hypo山etical，unclasifed， unknown" B Hin 
00310 bl608 rstA 〉 242 PlItative regulatory proteins B Bsu Eco Hin M山S卯
b1609 rstB 〉 433 Regulatory function B Bsu Eco Hin Mth S戸1
0031J bl616 uidB く 457 Transport and binding proteins B Eco 
bl617 uidA く 603 Carbon compound catabolism B Eco 
00312 bl621 malX > 530 Transport and binding proteins B 
bl622 malY > 390 Carbon compolnd catabolism B 
00313 bl627 bl627 〉 193 "Hypothetical， unclasifed， unknown" Eco 
bl628 b1628 〉 192 "Hypo出etical，unclasifed， unknown" Eco 
bl627 b1627 > 193 "Hypo山etica1，unclassifi巴d，unknown" B Hin 
b1628 b1628 > 192 "Hypothetica1， unc1asified， unknown" B Hin 
00313 
b1629 b1629 〉 740 "Hypothetica1， unc1assified， unknown" B Hin 
bl630 b1630 〉 352 "Hypothetica1， unc1assifi巴d，unknown" B Hin 
b1631 b1631 〉 206 "Hypothctica1， unc1assified， unknown" B Hin 
b1632 b1632 〉 231 "Hypothctica1， unc1assified， unknown" B Hin 
b1633 n山 〉 211 "Transcription， RNA processing and dcgradation" B Hin 
00313 b1628 bl628 〉 192 "Hypothetical， unclassified， unknown" Eco Hin Mja M山
bl629 bl629 〉 740 "Hypothetical， unclassified， unknown" Eco Hin Mja M出
00313 bl629 bl629 〉 740 "Hypothetical， unc1assified， unknown" Eco Hin 
bl630 bl630 〉 352 "Hypothetica1， unclasifi巴d，unknown" Eco Hin 
b1629 b1629 〉 740 "Hypothetical， unclassified， unknown" Hin 
00313 b1630 bl630 〉 352 "Hypothetica1， unc1asified， unknown" Hin 
bl631 b1631 〉 206 "Hypothetical， unc1asified， unknown" Hin 
bl632 bl632 〉 231 "Hypothctical， unclasif巴d，unknown" Hin 
00313 bl631 b1631 〉 206 "Hypothetical， unc1asified， unknown" Hin 
b1632 b1632 〉 231 "Hypothetical， unclassified， unknown" Hin 
b1643 bl643 > 78 "Hypothetica1， unc1asified， unknown" B Eco 
00314 
bl644 bl644 〉 299 "Hypothetica1， unclasified， unknown" B Eco 
b1645 b1645 〉 670 "Hypothetica1， unclasified， unknown" B Eco 
00314 b1644 b1644 〉 299 "Hypothetical， unclasified， unknown" Eco 
b1645 bl645 〉 670 "Hypothetica1， unc1assified， unknown" Eco 
00315 b1647 b1647 く 298 "Hypothetical， unc1asified， unknown" B 
bl648 b1648 く 125 "Hypothetica1， unc1asifed， unknown" B 
00316 b1649 b1649 〉 199 "Hypothetica1， unclasjfi巴d，unknown" B 
bl650 bl650 〉 365 Energy metabolism B 
00317 b1652 口1t 〉 215 "DNA replication， recombination， modification and repair" B 
b1653 1hr 〉 1538 "DNA rep1ication， recombination， modification and repair" B 
00318 bl665 valV 〉 tRNA B 
b1666 valW 〉 tRNA B 
b1669 b1669 く 270 "Hypothctical， unc1assifed， unknown" B 
b1670 b1670 く 261 "Hypothetical， unclassifed， unknown" B 
00319 bl671 bl671 く 239 "Hypothetical， unclasifed， unknownl B 
b1672 b1672 く 215 "Hypothetica1， unc1asified， unknown" B 
b1673 bl673 く 700 "Hypothetical， unc1asifed， unknown" B 
bl674 b1674 〈 208 "Hypothetical， unc1assjfied， unknown" B 
00319 bl673 b1673 く 700 "Hypothetica1， unclasifed， unknown" Syn 
b1674 b1674 〈 208 "Hypothetical， unclasifed， unknown" Syn 
00320 bl679 b1679 く 138 "Hypothetica1， unclasifed， unknown" Eco Hin 
bl680 b1680 く 406 Putative enzymes Eco Hin 
b1679 b1679 く 138 "Hypothetica1， unc1asified， unknown" B 
b1680 bl680 く 406 Putative enzymes B 
00320 bl681 b1681 く 423 "Hypo山etica1，unc1asifed， unknown" B 
b1682 b1682 く 248 "Hypothetica1， unclasified， unknown" B 
bl683 b1683 く 508 "Hypothctica1， unc1asifed， unknown" B 
b1684 bl684 く 122 "Hypo山etica1，unclassified， unknown" B 
b1680 
00320 
b1680 く 406 Putative enzymes Bsu 
b1681 b1681 く 423 "Hypothetica1， unc1asified， unknown" Bsu 
b1682 b1682 く 248 "Hypothetical， unc1asified， unknown" Bsu 
bl680 bl680 く 406 Putative enzymes Syn 
00320 bl681 bl681 く 423 "Hypothetical， unclassilicd， unknown" Syn 
bl682 bl682 く 248 "Hypo出etical，unclassilied， unknown" Syn 
bl683 bl683 く 508 "Hypothctical， unclassified， unknown" Syn 
00320 bl681 bl681 く 423 "Hypothetical， unclassilied， unknown" M出S戸1
bl682 bl682 く 248 "Hypothetical， unclassified， unknown" Mth Syn 
00320 
bl681 bl681 く 423 "Hypothetical， unclassilied， unknown" Syn 
bl682 bl682 く 248 "Hypothetical， unclassified， unknown" Syn 
bl683 bl683 く 508 "Hypothetical， unclassiled， unknown" Syn 
00320 bl682 bl682 く 248 "Hypothetical， unclasilied， unknown" Bsu Eco Mja Mth 
bl683 bl683 く 508 "Hypothetical， unclasifed， unknown" Bsu Eco Mja M山
00321 
bl685 bl685 く 89 "Hypothetical， unclasifed， unknown" B 
bl686 bl686 く 136 "Hypo山etical，unclasifed， unknown" B 
bl687 bl687 く 1018 "Hypothetical， unclasifed， unknown" B 
00322 
bl691 bl691 〉 423 Pltative transport proteins B 
bl692 ydiB 〉 288 Putative enzymes B 
bl693 aroD 〉 252 Amino acid biosynthesis and metabolism B 
00323 bl694 ydiF 〉 531 "Hypothetical， unclasincd， unknown" B 
b1695 bl695 〉 401 Putative enzymes B 
00324 bl697 b1697 〉 254 Energy metabolism B Bsu 
b1698 bl698 〉 312 Energy metabolism B Bsu 
00325 bl699 bl699 〉 429 "Hypothetical， unclasifed， unknown" Eco Mth 
b1700 b1700 〉 97 "Hypothetical， unclasified， unknown" EcoM山
b1699 b1699 〉 429 "Hypo山etical，unclasified， unknown" B 
00325 
bl700 bl700 〉 97 "Hypothetical， lnclasified， unknown" B 
bl701 ydiD 〉 566 Central intermediary metabo1ism B 
00325 b1700 b1700 〉 97 "Hypothetical， unclasified， unknown" Eco 
b1701 ydiD > 566 Central intermediary metabolism Eco 
00326 
bl709 btuD く 249 Transport and binding proteins B 
b1710 btuE く 183 Transport and binding proteins B 
b1711 btuC く 326 Transport and binding proteins B 
00327 b1713 pheT く 795 "Translation， post-translational modification" Bsu Hpy Mge Mpn 
bl714 pheS く 327 "Translation， post-translational modification" Bsu Hpy Mg巴Mpn
00327 
b1713 pheT く 795 "Translation， post-translational modification" B 
b1714 pheS 〈 327 "Translation， post-translational modification" B 
bl715 pheM く 14 "Translation， post-translational modification" B 
00328 bl716 rplT く 118 "Translation， post-translationa1 modification" Syo 
bl717 rpmI く 65 "Trans1ation， post-translationa1 modification" Syn 
bl716 叩IT く 118 "Translation， post-translationa1 modification" Bsu Hin Mge Mpn 
00328 
bl717 rpml く 65 "Translation， post-translational modification" Bsu Hin Mge Mpn 
bl718 infC く 180 "Translation， post-translational modification" Bsu Hin Mge Mpn 
bl716 rplT く 118 "Translation， post-translational modification" B Hpy 
00328 bl717 rpmI く 65 "Translation， post-translational modification" B Hpy 
bl718 infC く 180 "Translation， post-translational modification" B Hpy 
b1719 山rS く 642 "Translation， post-translational modification" B Hpy 
00329 bl720 bl720 〉 157 "Hypothetical， unclasified， unknown" B 
bl721 bl721 〉 471 "Hypothetical， unclassified， unknown" B 
00330 bl734 cclF く 450 Carbon compound catabolism Eco 
bl735 celD 〈 280 Carbon compound catabolism Eco 
b1734 cclF く 450 Carbon compound catabolism B 
bl735 celD く 280 Carbon compollnd catabolism B 
00330 
bl736 cclC 〈 116 Transport and binding proteins B 
bl737 celB く 452 Transport and binding proteins B 
bl738 cclA く 106 Transport and binding protcins B 
operon# b# gene dir length function speCles 
00330 bl736 celC く 116 Transport and binding proteins BSl 
bl737 celB 〈 452 Transport and binding proteins Bsu 
bl736 celC く 116 Transport and binding proteins Bsu 
00330 
bl737 cclB 〈 452 Transport and binding proleins Bsu 
bl738 celA く 106 Transpo口andbinding proteins Bsu 
b1744 b1744 〈 322 "Hypothetical， unclassified， lInknown" B 
bl745 bl745 〈 447 "Hypothetical， unclassitied， lInknown" B 
00331 
bl746 bl746 く 492 Putative enzymes B 
bl747 bl747 〈 344 "Hypothetical， unclassified， unknown" B 
bl748 bl748 く 406 AmIno acid biosynthesis and metabolism B 
00331 bl745 bl745 く 447 "Hypothetical， unclassified， unknown" Syn 
bl746 bl746 く 492 Putative enzymes Syn 
00331 bl746 bl746 く 492 Putative enzymes Syn 
bl747 bl747 く 344 "Hypothetical， unclassified， unknown" Syn 
bl750 bl750 〉 252 "Hypothetical， unclassitied， unknown" B 
bl751 bl751 〉 279 "Hypothetical， unclassiticd， unknown" B 
00332 
bl752 bl752 〉 235 "Hypothetical， unclasified， unknown" B 
bl753 bl753 〉 182 "Hypothetical， unclassified， unknown" B 
bl754 bl754 〉 389 "Hypothetical， unclassified， unknown" B 
bl755 bl755 〉 496 "Hypothetical， unclassiticd， unknown" B 
bl756 bl756 〉 217 Putative transport proteins B 
00332 b1751 bl751 > 279 "Hypothetical， unclassificd， unknown" Eco 
b1752 bl752 > 235 "Hypothetical， unclassified， unknown" Eco 
00332 b1754 b1754 〉 389 "Hypothetical， unclasified， unknown" Eco 
b1755 bl755 〉 496 "Hypothetical， unclassified， unknown" Eco 
00332 b1755 bl755 > 496 "Hypothetical， unclassitied， unknown" Bsu Eco Hin Hpy Mja M山SceSyn 
bl756 bl756 〉 217 Putative transport proteins Bsu Eco Hin Hpy Mja M山SceSyn 
00333 bl762 bl762 く 387 "Hypothetical， unclassitied， unknown" B 
bl763 topB く 653 "DNA replication， recombination， modification and repair" B 
bl771 bl771 く 326 "Hypothetical， unclasitied， unknown" B 
b1772 b1772 〈 322 Carbon compollnd catabolism B 
00334 bl773 bl773 く 278 Energy metabolism B 
bl774 bl774 く 347 Putative enzymes B 
bl775 bl775 〈 459 "Hypothetical， unclassitied， unknown" B 
bl776 bl776 く 358 Putativc cnzymes B 
00334 bl774 bl774 〈 347 Putative enzymes Bsu Sce Syn 
bl775 bl775 〈 459 "Hypothetical， unclassified， unknown" Bsu Sce Syn 
00334 bl775 bl775 く 459 "Hypothetical， unclassitied， unknown" Bsu Eco Sce 
bl776 bl776 く 358 Putative enzymes Bsu Eco Sce 
00335 bl777 b1777 く 105 "Hypoth巴tical，unclassified， lInknown" B 
bl778 b1778 く 137 "Hypothetical， unclassified， unknown" B 
00336 bl785 bl785 〉 491 "Hypoth巴tical，unclassified， unknown" Eco 
bl786 bl786 〉 556 "Hypothetical， unclassified， unknown" Eco 
一一 L 
。0336 bl785 bl785 〉 491 "Hypothetical， unclassified， unknown" B 
bl786 bl786 〉 556 "Hypothetical， unclassified， unknown" B 
bl787 bl787 〉 167 "Hypothetical， unclassified， unknown" B 
00337 bl791 bl791 〉 393 "Hypothetical， unclassified， unknown" B 
b1792 b1792 〉 122 "Hypothetical， unclassificd， unknown" B 
00338 bl796 bl796 く 60 "HYPolhetical， unclassificd， unknown" B 
bl797 bl797 く 19 "Hypothetical， unclassified， unknown" B 
00339 bl801 bl801 〉 481 Putative transport protcins B Eco 
bl802 bl802 〉 374 "Hypothetical， unclassified， unknown" B Eco 
00340 bl806 bl806 く 193 "Hypothetical， unclassified， unknown" B 
bl807 bl807 〈 231 "Hypothetical， unclassified， unknown" B 
00341 bl812 pabB 〉 453 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
bl813 ycaB > 192 "Hypothetical， unclasifed， unknown" B 
00342 bl817 manX > 323 Transport and binding proteins Eco Mpn 
bl818 manY 〉 266 Transport and binding proteins Eco Mpn 
bl817 manX 〉 323 Transport and binding proteins B Bsu Eco 
00342 
bl818 manY 〉 266 Transport and binding protcins B Bsu Eco 
bl819 manZ 〉 286 Transport and binding proteins B Bsu Eco 
00343 bl823 cspC 〈 69 Other known genes B 
bl824 b1824 く 47 "Hypothetical， unclassified， unknown" B 
00344 bl830 prc く 682 "Translation， post-translational modifcation" B Hin 
bl831 yebJ 〈 39 "Hypothetical， unclassified， unknown" B Hin 
00345 bl833 bl833 〉 427 "Hypo山etical，unclassified， unknown" B Eco Hin 
bl834 bl834 〉 879 "Hypo山etical，unclasifed， unknown" B Eco Hin 
bl839 bl839 く 13 "Hypothetical， unclasifed， unknown" B 
00346 
bl840 bl840 く 290 "Cel processes (incl. adaptation， protection)" B 
bl841 bl841 く 124 "Hypothetical， unclassified， unknown" B 
00347 bl843 bl843 〉 218 "Hypothetical， unclasifed， unknown" B 
bl844 b1844 〉 220 "Hypothetical， unclasified， unknown" B 
00348 bl850 eda く 213 Central intermcdiary metabolism B 
b1851 edd く 603 Central intermediary metabolism B 
00349 bl858 bl858 〉 251 "Hypothetical， unclasifed， unknown" B Bsu Eco Hin Hpy Mge Mja Syn 
bl859 yebJ 〉 261 "Hypothetical， unclassified， unknown" B Bsu Eco Hin Hpy Mge Mja Syn 
00350 bl860 ruvB く 336 "DNA replication， recombination， modification and 陀pair" B Bsu Hin Mge Mpn 
b1861 ruvA 〈 203 "DNA replication， recombination， moditication and repair" B Bsu Hin Mge Mpn 
00351 
b1863 ruvC く 173 "DNA replication， recombination， modification and repair" B 
bl864 yebC 〈 246 "Hypothetical， unclasified， unknown" B 
b1865 ntpA 〈 150 Central intermediary metabolism B 
bl867 yecD 〉 199 "Hypo山etical，unclassified， unknown" B 
00352 
bl868 yecE 〉 272 "Hypothetical， unclassified， unknown" B 
bl869 bl869 〉 141 "Hypo山etical，unclasifed， unknown" B 
bl870 bl870 〉 247 "Hypothetical， unclasified， unknown" B 
bl871 bl871 〉 323 "Hypothetical， unclasified， unknown" B 
00353 b1872 bisZ く 815 Ccntral intermediary rnetabolism B Eco Hin 
bl873 bl873 く 366 En巴rgymetabolism B Eco Hin 
00354 
bl878 bl878 く 130 "Hypothetical， unclassified， unknown" B 
bl879 nhA く 692 Cell structure B 
bl880 bl880 く 382 "Cel processes (incl. adaptation， protection)" B 
00354 bl879 nhA く 692 Cell structure Bsu 
bl880 bl880 く 382 "Ccl processes (incl. adaptation， protection)" Bsu 
00355 b1881 chcZ く 214 "Cel processes (incl. adaptation， protection)" Bsu Eco Syn 
bl882 cheY く 129 "Cel proccsscs (incl. adaptation， protection)" Bsu Eco Syn 
bl881 chcZ く 214 "Cel processes (incl. adaptation， protection)" B 
bl882 cheY く 129 "Cel processes (incl. adaptation， protection)" B 
00355 bl883 chcB く 349 "Cel processcs (incl. adaptation， protection)" B 
bl884 cheR く 286 "Cel processes (incJ. adaptation， protection)" B 
bl885 tap く 533 "Cel processes (incl. adaptaUon， protection)" B 
bl886 tar く 553 "Ccl processes (incl. adaptation， protection)" B 
00355 bl882 cheY く 129 "Cel processes (incl. adaptatioD， protection)" Eco Hpy Mth Syn 
bl883 cheB く 349 "Cel processes (incl. adaptation， protection)" Eco Hpy Mlh Syn 
00355 bl884 cheR く 286 "Cel processes (incl. adaptation， protection)" Eco 
bl885 tap く 533 "Cel processes (incl. adaptation， protection)" Eco 
00355 bl885 tap く 533 "Cel processes (incl. adaptation， protection)" Bsu Eco Hin Sce Syn 
bl886 tar く 553 "Cel processes (incl. adaptation， protction)川 Bsu Eco Hin Sce S戸1
.，;--
00356 bl887 cheW く 167 "Cel processes (incl. adaptation， protection)" Bsu Hpy 
bl888 cheA く 654 "Cel processes (incl. adaptation， protection)" Bsu Hpy 
bl887 cheW く 167 "Cel processes (incl. adaptation， protection)" B 
00356 bl888 cheA 〈 654 "Cel processes (incl. adaptation， protection)" B 
b1889 mo由 く 308 "Cel processes (incl. adaptation， protection)" B 
b1890 motA く 295 "Cel processes (incl. adaptation， protection)" B 
00356 b1889 motB く 308 "Cel processes (incl. adaptation， protection)" Bsu Hpy 
b1890 motA く 295 "Cel processes (incl. adaptation， protection)" Bsu Hpy 
00357 bl891 flhC く 192 Cel structure B 
bl892 flhD く 119 Cel structure B 
00358 bl893 insB 5 〈 167 "phage， transposon， or p1asmid" B Eco Syn 
bl894 insA 5 く 91 "phage， transposon， or p1asmid" B Eco Syn 
00359 bl896 otsA く 474 "Cel processes (incl. adaptation， protection)" B 
bl897 otsB く 266 "Cel processes (incl. adaptation， prot回 tion)" B 
00360 b1898 araH く 86 Transport and binding proteins Eco 
b1899 b1899 く 234 "Hypothetical， unc1asifed， unknown" Eco 
00360 
bl898 araH く 86 Transport and binding proteins Eco 
b1899 b1899 く 234 "Hypo出etical，unclassifed， unknown" Eco 
b1900 araG く 504 Transport and binding proteins Eco 
bl898 araH く 86 Transport and binding proteins B 
00360 bl899 b1899 〈 234 "Hypothetical， unclassifed， unknown" B 
b1900 araG く 504 Transport and binding proteins B 
bl901 araF く 329 Transport and binding proteins B 
00360 b1899 b1899 く 234 "Hypothetical， unclasifed， unknown" Bsu Eco Hin Mpn Syn 
bl900 araG く 504 Transport and binding proteins Bsu Eco Hin Mpn Syn 
bl899 bl899 く 234 "Hypo山etica1，unclassifed， unknown" Eco 
00360 
b1900 araG く 504 Transport and binding proteins Eco 
bl901 araF く 329 Transport and binding proteins Eco 
00360 bl900 araG く 504 Transport and binding proteins Eco 
b1901 araF く 329 TI加 sportand binding proteins Eco 
00361 bl902 yecI 〉 167 "Hypothetical， unclassifed， unkJ1own" B 
bl903 bl903 〉 12 "Hypothetical， unclasifed， unknown" B 
00362 
bl909 leuZ く tRNA B 
bl910 cysT く tRNA B 
bl91 glyW く tRNA B 
00363 bl917 bl917 く 250 "Hypothetical， unclassifed， unknown" Bsu Eco Hin Hpy Syn 
bl918 yecC く 222 "Hypothetical， unclassifed， unknown" Bsu Eco Hin Hpy Syn 
bl917 bl917 く 250 "Hypothetical， unclassified， unknown" B 
00363 bl918 yccC く 222 "Hypothetical， unclassified， unknown" B 
bl919 bl919 く 360 Putative enzymes B 
bl920 niY 〈 266 "Ccl processes (incl. adaptation， protection)" B 
00363 bl919 bl919 く 360 Putative enzymes Mth 
bl920 niY く 266 "Ccl processes (incl. adaptation， protection)" M山
00364 
bl921 niZ 〈 195 "Hypothetical， unclasified， unknown" B 
bl922 niA 〈 239 Cel structure B 
bl923 !liC く 498 Cel stmcture B 
00364 bl922 niA く 239 Cel stmcture Syn 
bl923 !liC く 498 Cel structure Syn 
00365 bl924 fliD 〉 468 Ccl structure Bsu Hpy 
bl925 niS 〉 136 Cel structure Bsu Hpy 
00365 
bl924 fliD 〉 468 Cel structurc B 
bl925 niS 〉 136 Cel structure B 
bl926 fliT 〉 121 Cel stmcture B 
00366 bl929 ycdE 〉 401 "Hypothetical， unclassified， unknown" B Eco 
bl930 yedF 〉 77 "Hypothetical， unclassified， unknown" B Eco 
00367 bl933 bl933 く 63 "Hypothetical， unclassified， unknown" B 
bl934 bl934 く 106 "Hypothetical， unclassified， unknown" B 
00368 bl938 fliF 〉 552 Cel structure Mpn Syn 
bl939 fliG 〉 331 Cel stmcture Mpn Syn 
00368 
bl938 niF 〉 552 Cel stmcture Hpy 
bl939 fliG 〉 331 Cel stmcture Hpy 
bl940 fliH 〉 235 Cel structure Hpy 
bl938 niF 〉 552 Cel stmcture B 
bl939 fliG 〉 331 Ccl stmcture B 
00368 bl940 fliH 〉 235 Cel structure B 
bl941 fliI 〉 457 "Cel processes (incl. adaptation， protection)" B 
bl942 niJ 〉 147 "Cel processes (incl. adaptation， protection)" B 
bl943 fliK 〉 375 "Cel processes (incl. adaptation， protection)" B 
00368 b1940 niH 〉 235 Cel stmcture Eco Sce Syn 
bl941 !liI 〉 457 "Cel processes (incl. adaptation， protection)" Eco Sce S戸1
00368 bl942 niJ 〉 147 "Cel processes (incl. adaptation， protection)" Syn 
bl943 niK 〉 375 "Cel processes (incl. adaptation， protection)" Syn 
bl944 日iL 〉 154 Cel structure B 
bl945 日iM 〉 334 Cel stmcture B 
00369 
bl946 !liN > 137 Ccl stmcture B 
bl947 !liD 〉 101 Cel stmcture B 
bl948 niP 〉 245 Cel slmcture B 
bl949 日iQ 〉 89 Cel stmcture B 
bl950 tliR 〉 261 Cel structure B 
00369 bl945 fliM > 334 Cel structure Bsu Hpy 
bl946 fliN 〉 137 Cel structure BSl Hpy 
bl948 niP 〉 245 Ccl stmcturc Bsu 
00369 
bl949 fliQ 〉 89 Cel stmcture Bsu 
bl950 niR 〉 261 Cel stmcturc Bsu 
00370 bl960 vsr く 156 "Transcription， RNA proccssing and degradation" B 
bl961 dcm 〈 472 "DNA rcplication， recombination， modification and repair" B 
00371 bl962 ycdJ く 231 "Hypothetical， unclassifed， unknown" B 
bl963 bl963 〈 127 "Hypothetical， unclasified， unknown" B 
00372 bl964 bl964 〉 171 "Hypothetical， unclassified， unknown" B 
bl965 bl965 〉 69 "Hypothetical， unclassified， unknown" B 
00373 bl968 bl968 く 452 "Hypothetical， unclassified， unknown" B Bsu Eco Hin Hpy Mth Syn 
bl969 bl969 〈 239 "Hypothetical， unclassified， unknown" B Bsu Eco Hin Hpy Mth Syn 
00374 bl971 bl971 〉 334 Putative enzymes B 
b1972 b1972 〉 21 "Hypothetical， unclassified， unknown" B 
00375 bl979 bl979 く 108 "Hypothctical， unclassified， unknown" B 
bl980 bl980 〈 234 "Hypothetical， unclassified， unknown" B 
bl991 cobT く 359 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
00376 
bl992 cobS く 247 "Biosynthesis of cofactors， pros山eticgroups and carriers" B 
bl993 cobU く 181 "Biosynthesis of cofactors， prosthetic groups加 dcaniers" B 
00377 bl996 yi22_3 く 301 "Hypothetical， unc1assified， unknown" B Eco 
bl997 yi21_3 〈 136 "Hypothetical， unclassified， unknown" B Eco 
00378 bl998 bl998 > 86 "Hypothetical， unc1assified， unknown" B Eco 
bl999 bl999 〉 236 Stnlctura1 proteins B Eco 
00379 b2001 b2001 〉 512 "Hypo出etical，unclassified， unknown" B 
b2002 b2002 〉 148 "DNA replication， recombination， modification and repair" B 
00380 b2005 b2005 〉 124 "Hypothetica1， unclassified， unknown" B 
b2006 b2006 〉 64 "Hypothetical， unclassified， unknown" B 
00381 b2012 yeeD く 75 "Hypo出etical，unclassified， unknown" B Eco 
b2013 ye巴E く 352 "Hypothetical， unc1assified， unknown" B Eco 
00382 b2015 b2015 〈 316 Putative rcgulatory proteins B Bsu 
b2016 b2016 く 274 Putative enzymes B Bsu 
00383 b2019 hisG 〉 299 Amino acid biosyn山esisand metabolism Bsu 
b2020 hisD 〉 434 Amino acid biosynthesis and metabolism Bsu 
b2019 hisG 〉 299 Amino acid biosynthesis and metabolism B Hin 
b2020 hisD > 434 Amino acid biosynthesis and metabolism B Hin 
b2021 hisC 〉 356 Amino acid biosynthesis and metabolism B Hin 
00383 b2022 hisB > 356 Amino acid biosynthesis and metabolism B Hin 
b2023 hisH 〉 196 Amino acid biosynthesis and metabolism B Hin 
b2024 hisA 〉 246 Amino acid biosynthesis and metabolism B Hin 
b2025 hisF 〉 258 Amino acid biosynthesis and metabolism B Hin 
b2026 hisI 〉 203 Amino acid biosynthesis and mctabolism B Hin 
00383 b2020 hisD 〉 434 Amino acid biosynthesis創ldmetabolism Syn 
b2021 hisC 〉 356 Amino acid biosynthesis and metabolism Syn 
00383 b2022 hisB 〉 356 Amino acid biosynthesis and metabolism Syn 
b2023 hisH 〉 196 Amino acid biosynthesis and metabolism Syn 
b2022 hisB 〉 356 Amino acid biosynthesis and metabolism Bsu 
b2023 hisH 〉
00383 
196 Amino acid biosynthesis and metabolism Bsu 
b2024 hisA 〉 246 Amino acid biosynthesis and metabolism Bsu 
b2025 hisF 〉 258 Amino acid biosynthesis and metabolism Bsu 
b2026 hisl 〉 203 Amino acid biosynthesis and metabolism Bsu 
00383 b2023 hisH 〉 196 Amino acid biosynthesis and metabolism Eco Hin Sce 
b2024 hisA 〉 246 Amino acid biosynthesis and metabolism Eco Hin Sce 
00383 b2024 hisA 〉 246 Amino acid biosynthcsis and metabolism Bsu Eco Hin 
b2025 hisF 〉 258 Amino acid biosynthesis and metabolism Bsu Eco Hin 
00383 b2025 hisF 〉 258 Amino acid biosynthesis and metabolism Mth 
b2026 hisI 〉 203 Amino acid biosynthesis and metabolism M山
b2030 yi52_7 く 338 "phage， transposon， orplasmid" B 
b2031 ye日 く 157 Putativc enzymes B 
00384 
b2032 yefI 〈 372 "Hypothetical， unclassified， unknown" B 
b2033 ye仔i く 196 Putative enzymes B 
b2034 ycfG 〈 330 "Hypothetical， unclassified， unknown" B 
b2035 rfc 〈 388 Cel structure B 
b2036 yefE く 367 "Hypothetical， unclassified， unknown" B 
00384 b2031 yefJ く 157 Putative enzymes Syn 
b2032 yefI く 372 "Hypothetical， unclassified， unknown" Syn 
00384 b2032 yefI 〈 372 "Hypothetical， unclassified， unknown" Eco Syn 
b2033 ye仔f 〈 196 Putativc enzymes Eco Syn 
b2037 rfbX く 415 Cel structure B 
00385 
b2038 rfbC 〈 185 Central interrncdiary metabolism B 
b2039 rfbA く 293 Central intermediary metabolism B 
〆ー" b2040 rfbD く 299 Central interrnediary metabolism B 
b2041 rfbB 〈 361 Central interrnediary metabolism B 
b2038 rfbC 〈 185 Central interrnediary metabolism M山
00385 
b2039 rfbA く 293 C巴ntralintemlediary metabolism Mth 
b2040 rfbD く 299 Central intemlediary mctabolism Mth 
00385 b2039 rfbA く 293 Central interrncdiary metabolism Bsu Syn 
b2040 rfbD 〈 299 Central interrnediary metabolism Bsu Syn 
00385 b2040 rfbD く 299 Central intemlcdiary mctabolism Bsu Hpy 
b2041 rfbB 〈 361 Central interrnediary metaboJism Bsu Hpy 
operon# b# gene dir Iength function speCles 
b2043 b2043 〈
00386 
464 "Hypothetical， unclassified， unknown" B 
b2044 b2044 く 406 Putative enzymes B 
b2045 b2045 く 426 Carbon compound catabolism B 
00387 b2046 b2046 く 492 "Hypothetical， unclassified， unknown" B Bsu 
b2047 b2047 〈 464 Putativc enzymes B Bsu 
00388 b2048 cpsG く 456 Central interrnediary mctabolism BM山
b2049 cpsB く 478 Central interrnediary metabolism BM出
b2050 yefD く 407 "Hypothetical， unclassified， unknown" B 
b2051 yefC く 160 "Hypothetical， unclassified， unknown" B 
b2052 yefi く 321 "Hypothetical， unclasified， unknown" B 
b2053 yefA く 373 Putative enzymes B 
00389 b2054 b2054 〈 182 Putativc enzymes B 
b2055 b2055 く 248 Putative enzymes B 
b2056 b2056 く 405 Putative r巴gu1atoryproteins B 
b2057 b2057 く 405 "Hypo出etica1，unc1assified， unknown" B 
b2058 wcaB く 162 Amino acid biosynthesis and metabo1ism B 
b2059 b2059 〈 279 Cel structure B 
。0389 b2052 yefi 〈 321 "Hypothetical， unc1asifed， unknown" Bsu Hpy Syn 
b2053 yefA く 373 Putative enzymes Bsu Hpy Syn 
00389 b2055 b2055 く 248 Putative cnzymcs BSl1 Hin 
b2056 b2056 〈 405 Putativc regu1atory proteins Bsu Hin 
00389 b2056 b2056 〈 405 Putativc regu1atory proteins M出
b2057 b2057 く 405 "Hypothetica1， unc1assified， unknown" M出
00389 b2057 b2057 く 405 "Hypothetica1， unc1asificd， unknown" Eco 
b2058 wcaB く 162 Amino acid biosynthesis and metabolism Eco 
00390 
b2060 b2060 く 732 "Hypo出etical，lInclassificd， lInknown" B Eco 
b2061 b2061 〈 147 PlItative reglllatory proteins B Eco 
b2062 b2062 く 379 Cell stmctmc B Eco 
00391 b2065 dcd く 193 NlIcleotide biosynlhesis and metabolism B Hin 
b2066 lIdk 〈 231 Central interrnediary metabolism B Hin 
00392 b2072 b2072 〈 253 "Hypothctical， lInclassificd， lInknown" B 
b2073 b2073 〈 219 "Hypothetical， lInclassified， lInknown" B 
00393 b2074 b2074 > 464 PlItative transport proteins Eco Hin Hpy Syn 
b2075 b2075 〉 1040 "Hypothetical， lInclassified， unknown" Eco Hin Hpy Syn 
b2074 b2074 〉 464 Pulative transport proleins B 
00393 b2075 b2075 〉 L040 "Hypo山etical，unclassilicd， unknown" B 
b2076 b2076 〉 1025 "Hypothetical， lInclassified， lInknown" B 
b2077 b2077 > 471 Putalivc transport proteins B 
00393 b2075 b2075 〉 1040 "Hypothetical， unclassificd， unknown" Eco Hin Syn 
b2076 b2076 〉 1025 "Hypothetical， unclassified， unknown" Eco Hin Syn 
00393 b2076 b2076 〉 1025 "Hypothetical， unclassificd， unknown" Bsu Eco Sce Syn 
b2077 b2077 〉 471 PlItative transport proteins Bsu Eco Sce Syn 
00394 b2078 baeS 〉 467 1寸ranscription，RNA processing and degradation" B Bsu Eco Hin Mth Syn 
b2079 baeR 〉 240 "Transc巾lion，RNA processing and degradation" B Bsu Eco Hin Mth Syn 
b2083 b2083 く 48 "Hypothelical， unclassified， unknown" B 
00395 
b2084 b2084 〈 88 "Hypo山elical，unclassilicd， lInknown" B 
b2085 b2085 〈 125 "Hypothetical， unclassilied， unknown" B 
00396 
b2086 b2086 〉 299 "Hypothetical， unclassificd， lInknown" B 
b2088 b2088 〉 102 Carbon compound catabolisl1 B 
b2089 tra5 4 〉 288 "phage， transposon， orplasmid" B 
00396 b2088 b2088 〉 102 Carbon compound catabolisl1 Eco 
b2089 tra5 4 〉 288 "phage， transposon， orplasmid" Eco 
b2090 gatR_2 〈 12 Carbon compolnd catabolisl1 B 
b2091 gatD 〈 346 Carbon compound catabolism B 
b2092 gatC く
00397 
451 Transport and binding proteins B 
b2093 gatB く 94 Transpo口andbinding proteins B 
b2094 gatA く 150 Transpo口andbinding proteins B 
b2095 ga区 〈 420 Carbon compound catabolism B 
b2096 gatY く 286 Carbon compound catabolism B 
00397 b2091 gatD く 346 Carbon compound catabolism Bsu 
b2092 gatC く 451 Transport and binding proteins Bsu 
00397 b2093 gatB 〈 94 Transport and binding proteins Eco 
b2094 gatA 〈 150 Transport and binding proteins Eco 
00398 b2098 b2098 〉 425 Putative transport proteins Sce 
b2099 b2099 〉 334 "Hypothetical， unclassified， unknown" Sce 
00398 
b2098 b2098 〉 425 Putative trar】sportproteins B 
b2099 b2099 〉 334 "Hypo山etical，unclasifed， unknown" B 
b2100 b2100 〉 321 Putative enzymes B 
00399 b2103 b2103 く 266 "Hypothetical， unclassified， lInknown" B Eco Hin Hpy Syn 
b2104 b2104 く 262 Putative enzymes B Eco Hin Hpy Syn 
00400 b2106 b2106 〉 274 "Hypothetical， unclassified， unknown" B 
b2107 b2107 〉 172 "Hypo山etical，lInclassilied， unknown" B 
b2108 yehA く 344 Cell stmcture Eco 
00401 
b2109 yehB く 826 "Hypothetical， unclassified， unknown" Eco 
b2110 ]空hC く 239 Putative chaperones Eco 
b2108 ychA 〈 344 Ccll structure B 
00401 b2109 ychB 〈 826 "Hypoけlctical，unclassified， unknown" B 
b2110 ychC 〈 239 Putativc chapcrones B 
b2111 yehD く 180 Cell structure B 
00401 b2109 yehB く 826 "Hypothetical， unclassified， unknown" Eco 
b210 yehC く 239 Putative chaperones Eco 
b2109 yehB く 826 "Hypothetical， unclasified， unknown" E五ニ。
00401 
b2110 yehC く 239 Putative chaperones Eco 
b2111 yehD 〈 180 Cel1 structlre Eco 
b2115 molR 1 〉 274 Transport and binding proteins B 
00402 b2116 molR 2 〉 645 Transport and binding proteins B 
b2117 molミ3 〉 333 Transport and binding proteins B 
b218 ychl > 1210 "Hypothetical， unc1asified， unknown" B 
00402 b217 mo1R 3 〉 333 Transport and binding proteins Eco Syn 
b2118 yehl 〉 1210 "Hypo山etical，lInclasified， lInknown" Eco Syn 
00403 b2119 yehL 〉 384 "Hypothetica1， unclasified， unknown" Eco 
b2120 b2120 〉 759 "Hypothetical， unclasified， unknown" Eco 
b2119 ychL 〉 384 "Hypothetical， unclasifed， unknown" B 
00403 b2120 b2120 〉 759 "Hypothetical， unclasified， unknown" B 
b2121 yehP 〉 378 "Hypothetical， unclasifed， unknown" B 
b2122 yehQ 〉 622 "Hypothetical， unclasifed， unknown" B 
00403 b2120 b2120 〉 759 "Hypothetical， unclasifed， unknown" Eco S戸1
b2121 yehP 〉 378 "Hypothetical， unclasified， unknown" Eco Syn 
00404 
b2124 yehS く 156 "HypotheticaJ， unclasifed， unknown" B 
b2125 yehT く 244 "HypotheticaJ， unclasifed， unknown" B 
b2126 yehU く 561 "Hypothetical， unclassified， unknown" B 
00404 b2125 ychT 〈 244 "Hypothetical， lInclasifed， unknown" Bsu Eco M山Syn
b2126 yehU く 561 "Hypothetical， unclasifed， unknown" Bsu Eco Mth Syn 
00405 b2128 yehW く 243 Putative transport proteins Bsu Eco Hin Hpy Mth Syn 
b2129 ychX く 308 Putative transport proteins Bsu Eco Hin Hpy Mth Syn 
b2128 yehW く 243 Putative transport proteins B 
00405 b2129 yehX く 308 Putative transport proteins B 
b2130 yehY 〈 385 "Hypothetical， unclassifed， unknown" B 
b2131 yehZ く 305 Putative transport proteins B 
00405 b2129 yehX く 308 Putative trωlsport protcins Bsu Eco Hin Hpy Mgc Mpn Syn 
b2130 yehY く 385 "Hypothetical， unclasifed， unknown" Bsu Eco Hin Hpy Mgc Mpn Syn 
00405 
b2129 yehX く 308 Putative transport proteins Bsu 
b2130 ychY く 385 "Hypothetical， unclasifed， unknown" Bsu 
b2131 yehZ く 305 Putative transport proteins Bsu 
00405 b2130 yehY 〈 385 "Hypothetical， lInclasifed， unknown" Bsu Eco 
b2131 yehZ く 305 Putative transport proteins BSl Eco 
00406 b2138 yohG く 398 Putative transport proteins B 
b2139 yohH く 96 "HYPOUlctical， unclasifed， unknown" B 
。0407 b2141 yohJ 〉 132 "Hypothetical， unclasifed， unknown" B Bsu Hin 
b2142 yohK 〉 231 Putative transport proteins B Bsu Hin 
00408 b2144 sanA 〉 239 "Cel processes (incl. adaptation， protection)" B 
b2145 b2145 〉 79 "Hypothetical， unclasifed， unk.nown" B 
00409 b2146 b2146 〉 412 Putative enzymes B Eco Hin Mja Mth Syn 
b2147 yciA 〉 413 Putative enzymes B Eco Hin Mja MUl Syn 
00410 b2148 mglC く 336 Transport and binding proteins Bsu Eco Hin Mge Mja Syn 
b2J49 mglA く 506 Transport and binding proteins Bsu Eco Hin Mge Mja Syn 
00410 
b2148 mglC く 336 Transport and binding proteins B Eco Hin 
b2149 mglA く 506 Transport and binding proteins B Eco Hin 
b2150 mglB く 332 Transport and binding proteins B Eco Hin 
00410 b2149 mglA く 506 Transport and bincling proteins Eco Sce 
b2150 mglB く 332 Transport and binding proteins Eco Sce 
00411 b2152 yeiB く 385 "Hypothetical， unclassified， unknown" B Syn 
b2153 folE く 222 "Biosynthcsis of cofactors， prosthetic groups and carriers" B Syn 
00412 b2165 yeiN く 312 "Hypothetical， unclassified， unknown" B 
b2166 yeiC く 313 Putativc cnzymes B 
00413 b2167 fruA 〈 563 Carbon compound catabolism Bsu Eco Mge Mpn 
b2168 fruK 〈 312 Energy mctabolism Bsu Eco Mgc M pn 
b2167 fruA 〈 563 Carbon compound catabolism B Hin 
00413 
b2168 fruK く 312 Energy metabolism B Hin 
b2169 fruB 〈 376 Transport and binding proteins B Hin 
00413 b2168 fruK く 312 Energy metabolism Bsu Eco Mge M pn 
b2169 fruB 〈 376 Transport and binding proteins Bsu Eco Mge Mpn 
00414 b2173 yeiR 〉 328 "Hypothetical， unclassified， unknown" B Hpy 
b2174 b2174 〉 249 "Hypothetical， unclassified， unknown" B Hpy 
00415 b2177 yejA 〉 606 "Hypothetical， unclasifed， unknown" Hin Hpy 
b2178 yejB 〉 364 "Hypothetical， unclassified， unknown" Hin Hpy 
00415 
b2177 yejA 〉 606 "Hypothetical， unclassified， unknown" Bsu Eco 
b2178 yejB 〉 364 "Hypothetical， unclassified， unknown" Bsu Eco 
b2179 yejE 〉 341 Transpo口andbinding proteins Bsu Eco 
b2177 yejA 〉 606 "Hypothetical， unclassified， unknown" B Bsu Eco Hin Hpy 
00415 b2178 yejB 〉 364 "Hypothetical， unclassified， unknown" B Bsu Eco Hin Hpy 
b2179 yejE 〉 341 Transport and binding proteins B Bsu Eco Hin Hpy 
b2180 yejF 〉 529 Transport and binding proteins B Bsu Eco Hin Hpy 
00415 b2178 yejB 〉 364 "Hypothetical， unclasifed， unknown" Bsu Eco Mpn 
b2179 yejE > 341 Transport and binding proteins Bsu Eco Mpn 
00415 
b2178 y吋B > 364 "Hypothetical， unclasifed， unknown" Bsu Hin Mge Mpn 
b2179 yejE > 341 Transport and binding proteins Bsu Hin Mge Mpn 
b2180 y吋F 〉 529 Transport and binding proteins Bsu Hin Mgc Mpn 
00415 b2179 yejE 〉 341 Transport and binding proteins Bsu Eco Hpy Mpn Syn 
b2180 yejF 〉 529 Transport and binding proteins Bsu Eco Hpy Mpn Syn 
00416 b2182 bcr く 396 "Cel processes (incl. adaptation， protection)" B Hin Sce 
b2183 yりD く 231 "Hypothetical， unclasifed， unknown" B Hin Sce 
00417 b2187 yejL 〉 75 "Hypothetical， unclasifed， unknown" B 
b2188 yejM 〉 586 Central intermediary metabolism B 
b2194 ccmH く 350 Energy metabolism Hin 
00418 
b2195 dsbE く 185 Energy metabolism Hin 
b2196 ccmF 〈 647 Energy metabolism Hin 
b2194 ccmH く 350 Energy metabolism B 
b2195 dsbE く 185 Energy metabolism B 
b2196 ccmF く 647 Energy metabolism B 
b2197 ccmE く 159 Encrgy metabolism B 
b2198 ccmD く 69 Energy metabolism B 
b2199 ccmC 〈 245 Encrgy metabolism B 
00418 
b2200 ccmB く 220 Energy metabolism B 
b2201 ccmA 〈 205 Energy metabolism B 
b2202 napC く 200 Energy metabolism B 
b2203 napB く 156 Energy metabolism B 
b2204 napH く 287 Energy metabolism B 
b2205 napG く 231 Energy metabolism B 
b2206 napA く 828 Energy metabolism B 
b2207 yojF 〈 87 "Hypothetical， unclasified， unknown" B 
b2208 napF く 164 Energy metabolism B 
00418 b2195 dsbE く 185 Energy metabolism Bsu 
b2196 ccmF く 647 Encrgy metabolism Bsu 
b2195 dsbE く 185 Energy metabolism Hin 
b2196 ccmF 〈 647 Energy metabolism Hin 
00418 
b2197 ccmE く 159 Energy metabolism Hin 
b2198 ccmD く 69 Energy metabolism Hin 
b2199 ccmC く 245 Energy metabolism Hin 
b2200 ccmB く 220 Energy metabolism Hin 
b2201 ccmA く 205 Energy metabolism Hin 
00418 b2200 ccmB く 220 Energy metabolism Bsu Eco Hin M山Syn
b2201 ccmA く 205 Energy metabolism Bsu Eco Hin M山Syn
004J8 b2201 ccmA く 205 Energy metabolism Hin 
b2202 napC く 200 Energy metabolism Hin 
b2202 napC く 200 Energy metabolism Hin 
00418 b2203 napB く 156 Encrgy metabolism Hin 
b2204 napH く 287 Energy metabolism Hin 
b2205 napG く 231 Energy metabolism Hin 
". 00418 b2203 napB く 156 Energy metabolism M山b2204 napH く 287 Energy metabolism Mth 
00418 b2204 napH く 287 Energy metabolism Eco Hin Mja M出
b2205 napG く 231 Energy mctabolism Eco Hin Mja Mth 
00418 
b2204 napH 〈 287 Energy metabolism Mja 
b2205 napG 〈 231 Energy metabolism Mja 
b2206 napA く 828 Energy metabolism Mja 
00418 b2205 napG く 231 Energy metabolism Eco Mja 
b2206 napA く 828 Energy metabolism Eco Mja 
00418 b2207 yojF く 87 "Hypothetical， unclasi f巴d，unknown" Hin 
b2208 napF 〈 164 Energy metabolism Hin 
00419 b2212 alkB く 216 "DNA rcplication， recombination， modification and repair" B 
b2213 ada く 354 "DNA replication， recombination， modificationωld repair" B 
00420 b2219 atoS 〉 608 Putative regulatory proteins B Bsu Eco Hin Mja M山Syn
b2220 atoC 〉 461 Fatyacid加 dphospholipid metabolism B Bsu Eco Hin Mja M山Syn
0042] b222 1 atoD 〉 220 Putativc enzymes Bsu Eco 
b2222 atoA 〉 216 Putativc enzymes Bsu Eco 
00421 
b2221 atoD 〉 220 Putative enzymes Hpy 
b2222 atoA 〉 216 Putative enzymes Hpy 
b2223 atoB > 440 "Hypothetical， unclassified， unknown" Hpy 
b2221 atoD 〉 220 Putative enzymes B Hin 
00421 b2222 atoA 〉 216 Putativc enzymcs B Hin 
b2223 atoB 〉 440 "Hypothetical， unclassified， unknown" B Hin 
b2224 b2224 〉 394 Putative cnzymcs B Hin 
00421 b2222 atoA > 216 Putativc enzymes Hin 
b2223 atoB 〉 440 "Hypothetical， unclassified， lInknown" Hin 
00421 b2223 atoB 〉 440 "Hypothetical， unclassified， unknown" Sce 
b2224 b2224 〉 394 Putative enzymes Sce 
b2225 b2225 く 258 "Hypothetical， lInclassified， unknown" B 
b2226 b2226 〈 549 "Hypothetical， lInclassificd， unknown" B 
00422 b2227 b2227 く 161 "Hypothetical， unclasified， unknown" B 
b2228 b2228 く 1337 "Hypothetical， unclasified， unknown" B 
b2229 b2229 く 216 "Hypothetical， unclassified， unknown" B 
b2230 yfaA く 578 "Hypothetical， unclassified， unknown" B 
00423 b2234 nrdA 〉 761 Nucleotide biosynthesis and metabolism B Bsu Eco Hin 
b2235 nrdB > 376 Nucleotide biosynthesis and metabolism B Bsu Eco Hin 
00424 b2239 glpQ く 358 Central intermediary metabolism B Bsu 
b2240 glpT く 452 Transport and binding proteins B Bsu 
00425 b2241 glpA 〉 542 Energy metabolism Mth 
b2242 glpB 〉 419 Energy metabolism M出
b2241 glpA 〉 542 Energy metabolism B 
00425 
b2242 glpB 〉 419 Energy metabolism B 
b2243 glpC 〉 396 Energy I1ctabolism B 
00425 b2242 glpB 〉 419 Energy mctabolism Eco 
b2243 glpC 〉 396 Energy metabolisl1 Eco 
00426 b2245 b2245 く 267 "Hypothetical， unclassified， unknown" Bsu Eco 
b2246 b2246 く 442 Putative transport proteins Bsu Eco 
b2245 b2245 〈 267 "Hypothetical， unclasified， unknown" B 
00426 b2246 b2246 く 442 Putative transport proteins B 
b2247 b2247 く 405 Putative enzymes B 
b2248 b2248 く 260 Putative reglatory proteins B 
00426 b2246 b2246 く 442 Putativc tr礼nsportproteLl1s Bsu Eco 
b2247 b2247 く 405 Putativc enzymes Bsu Eco 
b2253 b2253 〉 390 Cel structure B 
b2254 b2254 〉 322 Putative enzymes B 
00427 b2255 b2255 > 660 Putative enzymes B 
b2256 b2256 〉 296 "Hypothetical， unclassified， unknown" B 
b2257 b2257 〉 550 "Hypothetical， unclassified， unknown" B 
b2258 b2258 〉 222 Putative transport protcins B 
00427 b2254 b2254 〉 322 Putative enzymes M山
b2255 b2255 〉 660 Putativc cnzymes M出
00427 b2256 b2256 〉 296 "Hypothetical， unclassified， unknown" Syn 
b2257 b2257 〉 550 "Hypothetical， unclassified， unknown" Syn 
b2260 menE く 451 "Biosyn山esisof cofactors， prosthetic groups and carriers" B 
b226 1 menC く 320 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
00428 b2262 mcnB く 285 "Biosynthesis of cofactors， pros山eticgrollps and carriers" B 
b2263 yfbB 〈 252 PlItativc enzymes B 
b2264 mcnD 〈 556 "Biosyn出csisof cofactors， prosthetic groups and carriers" B 
b2265 mcnF く 356 "Biosynthesis ofcofactors， prosthetic groups創ldcarriers" B 
00428 b226 1 menC く 320 "Biosyn山口isof coractors， prosthetic groups and cariers" Hin 
b2262 menB く 285 "Biosynthcsis ofcofactors， prosthetic groups and carricrs" Hin 
b2262 mcnB 〈 285 "Biosynthesis ofcofactors， pros山eticgroups and carriers" BSl 
00428 b2263 ytbB 〈 252 Putative cnzymes Bsu 
b2264 menD く 556 "Biosynthesis of cofactors， pros山eticgroups and carricrs" Bsu 
b2265 menF く 356 "Biosynthesis ofcofactors， pros山eticgroups and cariers" Bsu 
00428 b2263 yfbB く 252 Putative enzymes Hin 
b2264 menD く 556 "Biosynthesis ofcofactors， prosthetic grOlps and carierγ Hin 
00428 b2264 menD く 556 "Biosynthesis ofcofactors， pros出eticgrOlps and carriers" Hpy 
b2265 menF く 356 "Biosynthesis ofcofactors， pros出cticgroups and carricrs" Hpy 
00429 b2276 nuoN く 425 Energy mctabolism Eco Hpy Mja Syn 
b2277 nuoM く 509 Energy metabolism Eco Hpy Mja Syn 
operon# b# gene dir length function specles 
b2276 nuoN く 425 Encrgy metabolism Hpy 
00429 
b2277 nuoM く 509 Energy metabolism Hpy 
b2278 nloL く 613 Energy metabolism Hpy 
b2276 nloN 〈 425 Energy metabolism Hpy 
b2277 nuoM 〈 509 Energy metabolism Hpy 
b2278 nuoL 〈 613 Energy metabolism Hpy 
00429 b2279 nuoK 〈 100 Energy metabolism Hpy 
b2280 nuoJ く 184 En巴rgymetabolism Hpy 
b2281 nuol 〈 180 Energy metabolism Hpy 
b2282 nuoH < 325 Energy metabolism Hpy 
b2283 nuoG く 910 Energy metabolism Hpy 
b2276 nuoN く 425 En巴rgymetabolism B 
b2277 nuoM く 509 Energy metabolism B 
b2278 nuoL 〈 613 Energy mctabolism B 
b2279 nloK く 100 Energy mctabolism B 
b2280 nuoJ 〈 184 Energy metabolism B 
00429 
b228 1 nuol く 180 Energy mctabolism B 
b2282 nloH く 325 Energy metabolism B 
b2283 nuoG く 910 En巴rgymetabolism B 
b2284 nloF く 445 Energy metabolism B 
b2285 nloE く 166 Energy metabolism B 
b2286 b2286 〈 600 "Hypo山etical，lInclasifed， lInknown" B 
b2287 nloB 〈 220 Energy metabolism B 
b2288 nuoA く 147 Energy metabolism B 
00429 b2277 nuoM く 509 Energy metabolism Eco Hpy Syn 
b2278 nloL 〈 613 Energy metabolism Eco Hpy Syn 
00429 b2278 nloL 〈 613 Encrgy metabolism Eco Mja Syn 
b2279 nuoK く 100 Energy metabolism Eco Mja Syn 
b2279 nuoK く 100 Energy metabolism Syn 
00429 b2280 nuoJ く 184 Encrgy metabolism Syn 
b2281 nuo] く 180 Energy metabolism S戸1
b2282 nuoH く 325 Energy metabolism Syn 
00429 b228 1 nuoI く 180 Energy metabolism Eco Hin 
b2282 nuoH く 325 Energy metabolism Eco Hin 
00429 b2282 nuoH く 325 Energy metabolism Bsu Syn 
b2283 nuoG く 910 En巴rgymetabolism Bsu Syn 
00429 b2283 nuoG く 910 Energy metabolism Bsu 
b2284 nuoF く 445 Energy metabolism Bsu 
00429 b2284 nuoF く 445 Energy metabolism Mth Syn 
b2285 nuoE く 166 Energy metabolism Mth Syn 
00429 b2285 nuoE く 166 Energy metabolism Eco 
b2286 b2286 〈 600 "Hypothetical， unclasifed， unknown" Eco 
00429 b2286 b2286 く 600 "Hypo山etical，unclasified， unknown" Eco Mja Mth 
b2287 nuoB く 220 Energy metabolism Eco Mja Mth 
00429 
b2286 b2286 く 600 "Hypothetical， unclasified， unknown" Hpy Syn 
b2287 nuoB く 220 Energy metabolism Hpy Syn 
b2288 nuoA く 147 En巴rgymetabolism Hpy Syn 
00430 b2293 b2293 く 222 Putative enzymes B 
b2294 b2294 く 170 "Hypothetical， unclasified， unknown" B 
00431 b2303 b2303 〉 120 "Biosynthesis of cofactors， prosthetic groups and cariers" B 
b2304 b2304 〉 297 Putative enzymes B 
00432 b2306 hisP く 257 Transport and binding proteins Bsu Eco Hin Hpy Sce S戸1
b2307 hisM 〈 238 Transport and binding proteins Bsu Eco Hin Hpy Sce Syn 
00432 
b2306 hisP 〈 257 Transport and binding proteins B Bsu Eco Hpy Syn 
b2307 hisM 〈 238 Transport and binding proteins B Bsu Eco Hpy Syn 
b2308 hisQ < 228 Central intermediary metabolism B Bsu Eco Hpy Syn 
00432 b2307 hisM 〈 238 Transport and binding proteins Bsu Eco Hin Hpy Syn 
b2308 hisQ く 228 Central intennediary metabolism Bsu Eco Hin Hpy Syn 
b231 ubiX 〈 189 "Biosynthesis of cofactors， prosthetic groups and cariers" B 
00433 b2312 purF く 505 Nucleotide biosynthesis and metabolism B 
b2313 cvpA く 162 "phage， transposon， or plasmid" B 
b2314 dedD く 211 "Hypothetical， ulclasified， unknown" B 
00433 b2312 purF 〈 505 Nucleotide biosynthesis and metabolism Hin 
b2313 cvpA く 162 "phage， transposon， or plasmid" Hin 
00434 b2318 tmA く 270 "Translation， post-translational modification" B 
b2319 usg 〈 337 "Cel processes (incl. adaptation， protection)" B 
b2325 b2325 く 92 "Hypothetical， unclasified， unknown" B 
b2326 b2326 く 182 Putative regulatory proteins B 
00435 b2327 yfcA く 269 Structural prOleins 8 
b2328 mepA く 274 Cel stmcture B 
b2329 aroC 〈 361 Amino acid biosynthesis and metabolism B 
b2330 yfcB く 421 Putative enzymes B 
00435 b2327 yfcA く 269 Slmctural proteins Syn 
b2328 mepA く 274 Cel stmcture S戸1
b2327 yfcA く
00435 
269 Structural proteins Hin 
b2328 mepA く 274 Cel stmcture Hin 
b2329 aroC く 361 Amino acid biosynthesis and metabolism Hin 
b2332 b2332 く 278 "Hypothetical， unclasified， unknown" B 
b2333 b2333 く 179 Cel structure B 
00436 
b2334 b2334 〈 162 "Hypothetical， unclasified， lInknown" B 
b2335 b2335 く 170 Cel structure B 
b2336 b2336 く 250 Putative chaperones B 
b2337 b2337 く 298 "Hypothetical， unclasified， lInknown" B 
b2338 b2338 く 578 Stmctural proteins B 
00436 b2333 b2333 く 179 Cel structure Eco 
b2334 b2334 く 162 "Hypothetical， lInclassified， lInknown" Eco 
00436 b2334 b2334 〈 162 "Hypo山etical，lInclassified， unknown" Eco 
b2335 b2335 く 170 Cel stmcture Eco 
00436 b2336 b2336 く 250 Putative chaperones Eco Sce 
b2337 b2337 く 298 "Hypothetical， unclassified， unknown" Eco Sce 
00437 b2341 b2341 〈 714 Faty acid and phospholipid metabolism B Bsu Eco Syn 
b2342 b2342 く 436 Central intcnnediary metabolism B Bsu Eco Syn 
00438 
b2350 b2350 〉 120 "Hypothetical， unclasified， unknown" B 
b2351 b2351 〉 306 Cel structure B 
b2352 b2352 > 443 "Hypothetical， unclasified， unknown" B 
b2354 b2354 く 146 "Hypothetical， unclasified， unknown" B 
00439 
b2355 b2355 く 172 Putative enzymes B 
b2356 b2356 く 102 "Hypo山etical，unclasified， unknown" B 
b2357 b2357 く 164 "Hypotheucal， unclasified， unknown" B 
b2358 b2358 く 122 "HypotheticaJ， unclasified， unknown" B 
00440 
b2361 b2361 〉 187 "Hypo出etical，unclasified， unknown" B 
b2362 b2362 〉 120 "Hypothetical， unclasifed， unknown" B 
b2363 b2363 〉 101 "Hypothetica1， unclassificd， unknown" B 
00441 b2365 dsdX 〉 445 Putative transport proteins BS戸1
b2366 dsdA > 442 Amino acid biosynthesis and metabolism B Syn 
00442 b2367 emrY く 512 "Cel processes (incl. adaptation， protection)" B Bsu Eco Hin 
b2368 emrK く 387 "Cel processes (incl. adaptation， protection)" B Bsu Eco Hin 
00443 b2369 evgA 〉 204 ''Transcription， RNA proc巴singand degradation" B Bsu Eco Hin M山Syn
b2370 evgS > 197 けTranscription，RNA processing and degradation" B Bsu Eco Hin Mth Syn 
00444 b2371 b2371 〈 394 "Hypothetical， unclasified， unknown" B 
b2372 b2372 く 314 Putative transport proteins B 
00445 b2380 b2380 〉 565 Putative regu1atory proteins Bsu Eco M山Syn
b2381 b2381 〉 244 "Hypothetical， unclasifed， unknown" Bsu Eco Mth Syn 
b2380 b2380 〉 565 Putative regu1atory proteins B 
00445 
b2381 b2381 〉 244 "Hypo出etical，unclasifed， unknown" B 
b2382 b2382 〉 285 Putative regulatory proteins B 
b2383 b2383 く 831 Centra1 intcrmediary metabo1ism B 
00446 
b2384 b2384 く 345 "Hypothetica1， unclasifed， unknown" B 
b2385 b2385 〈 361 "Trans1ation， post-trans1auona1 modification" B 
b2386 b2386 く 415 "Hypothetical， unc1asified， unknown" B 
b2387 b2387 く 108 Transport and binding proteins B 
00446 b2385 b2385 く 361 "Translation， post-translational modification" Bsu M山
b2386 b2386 く 415 "Hypo山etica1，unc1asified， unknown" Bsu Mth 
00446 b2386 b2386 く 415 "Hypothetical， unclasified， unknown" Eco 
b2387 b2387 く 108 Transport and binding proteins Eco 
00447 b2390 b2390 〉 108 "Hypo山etical，unclasified， unknown" B 
b2391 b2391 〉 114 "Hypo山etical，unc1asifed， unknown" B 
00448 b2396 alaX く tRNA B 
b2397 alaW く tRNA B 
00449 b2398 yfeC 〉 119 "HYPoU1etical， unclassifted， unknown" B Eco 
b2399 yfeD 〉 130 "HYPoU1ctical， unclassified， unknown" B Eco 
b2401 valU 〉 tRNA B 
00450 b2402 valX 〉 tRNA B 
b2403 valY 〉 tRNA B 
b2404 lysV 〉 tRNA B 
b2405 xapR く 294 Ccntral intennediary metabolism B 
00451 
b2406 xapB 〈 418 Transport and binding proteins B 
b2407 xapA く 277 Central intenncdiary metabolism B 
00452 b2416 ptsl 〉 575 Transport and binding proteins B 
b2417 cr 〉 169 Transport and binding proteins B 
00453 b2419 b2419 〉 124 "HYPoU1etical， unclassifed， unknown" B 
(' b2420 b2420 〉 244 "HYPoU1etical， unclassified， unknown" B 
00454 b2421 cysM く 303 Amino acid biosynU1esis and metabolism Bsu Mth 
b2422 cysA く 365 Transport and binding protcins Bsu Mth 
b242 1 cysM く 303 Amino acid biosynU1esis and metabolism B 
00454 
b2422 cysA 〈 365 Transport and binding proteins B 
b2423 cysW く 149 Transport and binding proteins B 
b2424 cysU く 277 Transport and binding proteins B 
b2425 cysP 〈 338 Transport and binding proteins B 
00454 b2422 cysA 〈 365 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Mth 
b2423 cysW 〈 149 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Mth 
00454 
b2422 cysA く 365 Transport and binding proteins Bsu Eco Hin Mth Syn 
b2423 cysW く 149 Transport and binding proteins Bsu Eco Hin Mth Syn 
b2424 cysU く 277 Transport and binding proteins Bsu Eco Hin M山Syn
00454 b2423 cysW く 149 Transport and binding proteins Bsu Eco Hin Mge Mja Mpn M山Syn
b2424 cysU く 277 Transport and binding proteins Bsu Eco Hin Mge Mja Mpn M山Syn
00454 b2424 cysU 〈 277 Transport and binding proteins Bsu 
b2425 cysP く 338 Transport and binding proteins Bsu 
00455 b2428 b2428 〉 298 Putative regulatory proteins Eco 
b2429 b2429 〉 474 Putative enzymcs Eco 
00455 
b2428 b2428 〉 298 Putative regulatory proteins B 
b2429 b2429 〉 474 Putative cnzymes B 
b2430 b2430 〉 463 "phage， transposon， orplasmid" B 
00455 b2429 b2429 〉 474 Putative enzymes Bsu 
b2430 b2430 > 463 "phage， transposon， orplasmid" Bsu 
00456 b2433 b2433 〈 151 "Hypothetical， unclasifted， unknown" B 
b2434 b2434 く 178 "Hypo山etical，unclassifted， unknown" B 
00457 b2435 amiA 〉 289 Cell structure B 
b2436 hcmF > 299 "Biosyn山esisof cofactors， prosU1etic groups and carriers" B 
b2437 yfeG 〈 350 "HYPoU1etical， unclasifed， unknown" B 
b2438 b2438 〈 168 Structural proteins B 
00458 
b2439 b2439 〈 219 "Hypo山etical，unclassifed， unknown" B 
b2440 cutC く 295 Carbon compound catabolism B 
b2441 eutB く 467 Carbon compound catabolism B 
00459 b2444 b2444 〉 81 "HYPoU1etica1， unclasifted， unknown" B 
b2445 b2445 〉 127 "Hypo山etical，unclassifed， unknown" B 
00460 b2446 b2446 〉 138 "HYPoU1etical， unclasifed， unknown" B 
b2447 b2447 〉 197 "HYPoU1etical， unclassified， unknown" B 
L一一
00461 b2448 b2448 〉 130 "Hypothetical， unclassified， unknown" B 
b2449 b2449 〉 130 "Hypo出etical，unclassified， unknown" B 
00462 b245 1 b245 1 く 467 "Hypo山etical，unclassified， unknown" Eco 
b2452 eutH く 408 Carbon compound catabolism Eco 
b245 1 b245 1 く 467 "Hypothetical， unclassified， unknown" B 
b2452 eutH く 408 Carbon compound catabolism B 
00462 b2453 cutG く 404 Carbon compound catabolism B 
b2454 eutJ 〈 278 Carbon compolnd catabolism B 
b2455 cutE く 467 Carbon compound catabolism B 
b2456 cchB く 95 "Hypothetical， unclassified， unknown" B 
00462 b2452 eutH く 408 Carbon compound catabolism Hin 
b2453 巴utG く 404 Carbon compound catabolism Hin 
b2457 cchA く 11 "Hypothetical， unclassified， unknown" B 
b2458 eutI く 338 Carbon compound catabolism B 
00463 b2459 b2459 く 267 "Hypo山etical，unclassified， lInknown" B 
b2460 b2460 く 233 "Hypothetical， unclassified， unknown" B 
b246 I b246 I く 159 "Hypo山etical，unclassified， unknown" B 
b2462 b2462 く 135 "Hypothetical， unclassified， unknown" B 
00464 b2464 b2464 〉 316 Central intenηediary metabolism B 
b2465 tktB 〉 667 Energy metabolism B 
00465 b247 1 yffB > 118 "Hypothetical， unclassified， unknown" B Hin 
b2472 dapE 〉 375 Amino acid biosynthesis and metabolism B Hin 
00466 
b2473 b2473 く 240 "Hypo山etical，uncJassificd， unknown" B 
b2474 b2474 く 671 "Hypothetical， unclassified， unknown" B 
b2475 b2475 く 287 "Hypothetical， unclassified， unknown" B 
00467 b2477 nlpB く 345 Membrane proteins B Hin Mth 
b2478 dapA 〈 292 Amino acid biosynthesis and metabolism B Hin M山
00468 b2479 gcvR 〉 212 Central intcrmediary metabolism B 
b2480 bcp 〉 156 Transport and binding proteins B 
00469 b248 I yf厄 〉 218 Energy metabolism Eco Syn 
b2482 b2482 〉 672 Energy metabolism Eco S戸1
00469 
b2481 yffi 〉 218 Energy metabolism Eco 
b2482 b2482 〉 672 Energy mctabolism Eco 
b2483 b2483 〉 322 Energy metabolism Eco 
b248 1 yffi 〉 218 Energy metabolism B 
b2482 b2482 〉 672 Energy metabolism B 
b2483 b2483 〉 322 Energy metabolism B 
b2484 b2484 〉 479 Central intermediary mctabolism B 
00469 b2485 b2485 〉 216 "Hypothetical， unclassifed， unknown" B 
b2486 b2486 〉 526 Energy metabolism B 
b2487 b2487 〉 555 Energy metabolism B 
b2488 b2488 〉 181 Energy metabolism B 
b2489 b2489 〉 252 Energy metabolism B 
b2490 b2490 〉 158 "Translation， posl-translational modification" B 
00469 b2482 b2482 〉 672 Energy metabolism Eco Syn 
b2483 b2483 〉 322 Energy metabolism Eco Syn 
00469 b2483 b2483 〉 322 Energy metabolism EcoM山
b2484 b2484 〉 479 Central intem1ediary metabolism EcoM出
00469 b2484 b2484 〉 479 Central intermediary metabolism Eco Hpy Syn 
b2485 b2485 〉 216 "Hypothetical， unclassified， unknown" Eco Hpy Syn 
00469 b2485 b2485 〉 216 "Hypothetical， unclasifietl， unknown" Eco Hpy Syn 
b2486 b2486 〉 526 Energy metabolism Eco Hpy Syn 
00469 b2486 b2486 〉 526 Energy metabolism Syn 
b2487 b2487 〉 555 Energy metabolism Syn 
00469 b2487 b2487 〉 555 Energy metabolism Mja Mth 
b2488 b2488 > 181 En巴rgymetabolism Mja Mth 
b2487 b2487 〉 555 Energy metabolism Eco 
00469 b2488 b2488 〉 181 Energy mctabolism Eco 
b2489 b2489 〉 252 Energy meLabolism Eco 
b2490 b2490 〉 158 "Translation， post-translational modification" Eco 
00469 b2488 b2488 > 181 Energy metabolism Eco Mja M出
b2489 b2489 〉 252 Energy mctabolism Eco Mja Mth 
00470 b249 1 b249 1 〉 663 C巴ntralintermediary mctabolism B Bsu 
b2492 b2492 〉 282 Putative transport proteins B Bsu 
00471 b2494 b2494 〉 487 "Hypothetical， unclassified， unknown" B 
b2495 b2495 〉 119 Putative enzymes B 
00472 b2496 b2496 く 248 "DNA replication， recombination， modification and repair" B 
b2497 uraA く 429 Transport and binding proteins B 
00473 b2499 purM 〉 345 NlIcleotide biosynthesis and metabolism B Bsu Hin 
b2500 purN 〉 212 NlIcleotide biosynthesis and metabolism B Bsu Hin 
00474 b2505 b2505 〉 172 Cell stmcture B 
b2506 b2506 〉 179 Structural proteins B 
00475 b2507 guaA く 525 Nucleotide biosynthesis and metabolism B Eco Hin Mja 
b2508 guaB く 488 Nucleotide biosynthcsis antl metabolism B Eco Hin Mja 
00476 b2510 b2510 〈 83 "Hypothetical， lInclassified， unknown" B 
b2511 b2511 〈 503 Putative enzymes B 
00477 b2512 b2512 〈 392 Putative enzymes Eco 
b2513 b2513 〈 206 "Hypothetical， unclassified， unknown" Eco 
00477 
b2512 b2512 〈 392 Putative enzymes B 
b2513 b2513 く 206 "Hypothetical， lInclassified， lInknown" B 
b2514 hisS く 424 "Translation， post-translational modi fication" B 
00478 b2515 gcpE く 372 IIHypo山etical，lInclassified， unknown" B Eco Syn 
b2516 yfgA く 337 Cel structure B Eco Syn 
00479 b2519 b2519 く 770 Ccll stmctlrc B 
b2520 b2520 く 1653 IHypothetical， unclasifed， unknownl B 
00480 
b2524 yfhJ く 66 IIHypo山etical，unclasifed， unknownl Hin 
b2525 fdx く 111 Energy metabolism Hin 
b2526 hscA く 616 "Cell processes (incl. adaptation， protectionY1 Hin 
b2524 yfhJ 〈 66 IIHypo山etical，unclasifed， unknown" B 
00480 b2525 fdx く III Energy metabolism B 
b2526 hscA く 616 ICel1 processes (incl. adaptation， protection)" B 
b2527 y而E く 171 IIHypo山etical，unclassified， unknownl B 
00480 b2526 hscA く 616 "Cell processes (incl. adaptation， protectiont M出Syn
b2527 y而E く 171 IIHypothetical， unclassifted， unknownll M山Syn
00481 
b2528 yfhF 〈 107 IIHypothetical， lInclassifted， unknownl B 
b2529 b2529 く 128 "Hypothetical， unclassifted， unknownl B 
b2530 b2530 く 412 Central intermediary metabolism B 
00481 b2529 b2529 〈 128 "Hypothetical， lInclassified， unknownl Bsu Hpy 
b2530 b2530 く 412 Central intennediary metabolism BSl Hpy 
b2538 b2538 〉 453 Ccntral intemlediary metabolism B 
b2539 b2539 〉 172 Ccntral intemlediary mctabolism B 
00482 b2540 b2540 〉 106 Ccntral intermediary metabolism B 
b2541 b2541 〉 270 Putative enzymes B 
b2542 b2542 〉 400 Putative enzymes B 
b2543 b2543 〉 164 "Hypothetica1， unclassified， unknownl B 
operon# b# gene dir length function specles 
00482 b2541 b2541 > 270 Putative enzymes Hin 
b2542 b2542 〉 4∞ Putative cnzymes Hin 
00482 b2542 b2542 〉 400 Putative enzymes Syn 
b2543 b2543 > 164 IHypothetical， lInclassified， lInknownl Syn 
b2544 b2544 〈 290 IIHypothetical， lInclassificd， lInknown" B 
r、¥ b2545 b2545 く 364 PlItative cnzymcs B 00483 
b2546 b2546 く 332 Putative transport protcins B 
b2547 b2547 〈 503 Putative transport proteins B 
b2548 b2548 く 327 IIHypothetical， lInclasified， unknown" B 
00483 b2545 b2545 く 364 Putative enzymes Mja 
b2546 b2546 く 332 Putative transport proteins Mja 
00483 b2546 b2546 く 332 Putative transport proteins Bsu Eco Hln Hpy Mge Mja Mpn Mth Syn 
b2547 b2547 く 503 Putative transport protcins Bsu Eco Hin Hpy Mge Mja Mpn M山Syn
00483 
b2546 b2546 く 332 Putative transport proteins Eco Hil 
b2547 b2547 く 503 Putative transport proteins Eco Hin 
b2548 b2548 く 327 "Hypothetical， unclasified， unknown" Eco Hin 
00483 b2547 b2547 く 503 Putative transport protcins Eco 
b2548 b2548 〈 327 "Hypothetical， unclassified， unknown" Eco 
00484 b2554 yfhA く 444 Centra1 intermediary metabolism B Eco 
b2555 yflG く 237 Structural proteins B Eco 
00485 b2559 ythC く 178 Putative enzymes B Sce 
b2560 yfhB く 190 "Hypothetical， unclassified， unknowo" B Scc 
00486 b2563 acpS 〈 126 Faty acid and phospholipid mctabolism B 
b2564 pdxJ 〈 243 "Biosynthesis of cofactors， pros山cticgrOlps and cariersl B 
00487 b2565 recO く 242 "DNA replication， rccombination， modification and repairl Bsu 
b2566 era く 301 Regulatory f1Jnction Bsu 
00487 
b2565 reε0 く 242 "DNA rcplication， recombination， modification and repair" B 
b2566 era く 301 Regulatory f1Jnction B 
b2567 mc く 226 "DNA replication， recombination， modification and repair" B 
00488 b2570 rseC く 159 Regulatory function B 
b2571 rseB く 318 Regulatory function B 
00489 b2572 rseA く 216 Reglatory f1Jnction B 
b2573 rpoE く 191 Regulatory f1Jnction B 
b2582 yfiG 〉 139 Energy metabolism B 
00490 
b2583 b2583 > 240 "Hypothetical， unclasified， unknown" B 
b2584 b2584 〉 886 IHypothetical， unclassified， lInknown" B 
b2588 rfG 〈 rRNA B 
00491 b2589 rrlG く rRNA B 
b2590 gltW く tRNA B 
b2591 rsG 〈 rRNA B 
00492 b2593 yfiH く 243 IHypothetical， lInclasifed， unknown" B 
b2594 sfhB く 326 Putativc enzymes B 
。0493 b2595 b2595 〉 245 "Hypothetical， unclassified， unknown" B 
b2596 b2596 〉 68 "Hypothetical， unclassified， lInknown" B 
b2597 yfiA 〉 113 'Transcription， RNA processing and degradation" B 
00494 b2600 tyrA く 373 Amino acid biosynthesis and metabolism B Syn 
b2601 aroF く 356 Amino acid biosynthesis and metabolism B Syn 
b2603 b2603 〉
00495 
172 "Hypothetical， lInclasiftcd， unknown" B 
b2604 yfiN 〉 408 "Hypothetical， unclassified， lInknown" B 
b2605 yfiB 〉 160 Structlral proteins B 
00496 b2608 yfjA く 185 "Hypothetical， unclassified， unknown" B 
b2609 rpsP く 82 "Translation， post-translational modification" B 
00497 
b2611 b2611 〉 288 "Hypothetical， lInclassified， unknown" B 
b2612 b2612 〉 196 "Hypothetical， unclasified， unknown" B 
b2613 yfjD 〉 227 "Hypothetical， unclassified， lInknown" B 
00498 b2618 b2618 く 102 "Hypothetical， unclassifed， lnknown" B Bsu 
，.-._， b2619 b2619 く 158 "Hypothetical， unclasifed， llnknown" B BSl 
00499 b2627 b2627 く 729 "Hypothetical， unclasifted， unknown" B Bsu 
b2628 b2628 〈 538 "Hypothetical， unclasified， lnknown" B Bsu 
00500 b2630 b2630 〉 357 "Cel processes (incl. adaptation， protection)" B 
b263 1 b263 1 〉 106 "Hypothetical， unclasifted， unknown" B 
b2634 b2634 〉 233 "Hypothetical， lnclasifted， llnknown" B 
00501 b2635 b2635 〉 130 "Hypothetical， unclasifted， unknown" B 
b2636 b2636 〉 230 "Hypothetical， unclasifed， unknown" B 
b2637 b2637 〉 155 "Hypothetical， unclassified， unknown" B 
00501 b2636 b2636 〉 230 "Hypothetical， unclassified， lInknown" Eco 
b2637 b2637 〉 155 "Hypothetical， unclasified， unknown" Eco 
00502 b2638 b2638 く 104 "Hypo出etical，unclasified， unknown" B Eco 
b2639 b2639 く 172 "Ce1 processes (incl. adaptation， protection)" B Eco 
00503 b2643 b2643 〉 152 "Hypothetica1， unclasifted， lInknown" B 
b2644 b2644 〉 160 "DNA rep1ication， recombination， modiftcation and repair" B 
00504 b2645 b2645 〉 105 "Hypothetical， unclasifted， lInknown" B Eco 
b2646 b2646 〉 109 "Hypothetical， unclasifted， unknown" B Eco 
00505 b2652 ileY く tRNA B 
b2653 b2653 く 57 "Hypothetical， unclasified， unknown" B 
00506 
b2654 b2654 〉 110 "Hypothetical， unc1asif巴d，unknown" B 
b2655 b2655 〉 164 "Hypothetical， lIncJasifed， lInknown" B 
b2656 b2656 > 62 "Hypothetica1， lnc1asifed， unknown" B 
b2659 b2659 〉 360 "Hypothetical， lnclasifed， lInknown" B 
b2660 ygaF 〉 444 "Hypothetical， unclasifed， llnknown" B 
00507 b2661 gabD 〉 482 Central intermediary metabolism B 
b2662 gabT 〉 426 Central intermediary metabolism B 
b2663 gabP > 466 Transport and binding proteins B 
b2664 ygaE 〉 226 Putative regulatory proteins B 
00507 b2660 ygaF 〉 444 "Hypoth巴tical，unclassiftcd， unknown" Bsu 
b2661 gabD 〉 482 Central intem1ediary metabolism BSl 
00507 b266 1 gabD 〉 482 C巴ntralintermediary metabolism Bsu Eco 
b2662 gabT 〉 426 Central intermediary metabolism Bsu Eco 
00507 b2662 gabT 〉 426 Central intenncdiary metabolism Bsu 
b2663 gabP 〉 466 Transport and binding proteins BSl 
00507 b2663 gabP 〉 466 Transport and binding proteins Bsu Eco 
b2664 ygaE 〉 226 Putative regulatory proteins Bsu Eco 
00508 b2667 b2667 > 99 "Hypothetica1， unc1assified， unknown" B 
b2668 b2668 〉 174 Putative enzymes B 
b2673 b2673 〉 81 "Hypothetica1， unclassi!ied， unknown" B 
00509 b2674 b2674 > 136 "Hypothetica1， unc1assified， unknown" B 
b2675 nrdE 〉 714 Central intermediary metabo1ism B 
b2676 nrdF 〉 319 Centra1 intem1ediary metabolism B 
00509 b2674 b2674 〉 136 "Hypothetical， unclassified， unknown" Bsu Mge Mpn 
b2675 nrdE 〉 714 Central intermediary metabolism Bsu Mge Mpn 
00509 
b2674 b2674 〉 136 "Hypothetical， unclassi!ed， unknown" Bsu 
b2675 nrdE 〉 714 Ccntra1 intermediary metabo1ism Bsu 
b2676 nrdF 〉 319 Central intem1ediary metabolism Bsu 
00509 b2675 nrdE 〉 714 Central int巴rmediarymetabolism Bsu Eco Hin Hpy 
b2676 nrdF 〉 319 Central intermediary metabolism Bsu Eco Hin Hpy 
ー¥、 b2677 proV 〉 400 Transport and binding proteins 
Bsu Eco Hin Hpy Mge Mja Mpn Mth Sce 
00510 Syn 
b2678 proW 〉 354 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn M出SceSyn 
b2677 proV 〉 400 Transport and binding proteins B Bsu 
00510 
b2678 proW > 354 Transport and binding proteins B Bsu 
b2679 proX 〉 330 "Cel processes (incl. adaptation， protection)" B Bsu 
00510 b2678 proW > 354 Transport and binding proteins Mpn 
b2679 proX 〉 330 "Cell processes (incl. adaptation， protection)" Mpn 
00511 b2680 b2680 〉 88 "Hypothetical， unclassified， unknown" B Bsu Eco 
b268 1 b2681 〉 305 Putative tr創1sportprotems B Bsu Eco 
00512 b2682 b2682 〉 245 "Hypothetical， unclassified， unknown" B 
b2683 ygaH 〉 11 "Hypothetica1， unc1assifed， unknown" B 
00513 b2685 emrA 〉 390 "Cell processes (incl. adaptation， protection)" B Bsu Eco Hin 
b2686 emrB 〉 512 "Cell processes (incl. adaptalion， proleclion)" B Bsu Eco Hin 
00514 b2689 b2689 く 142 "Hypothetical， unc1asifed， unknown" B Hin 
b2690 b2690 く 188 "Hypothetical， unclassifed， unknown" B Hin 
b269 1 argQ く tRNA B 
00515 
b2692 argZ く lRNA B 
b2693 argY く tRNA B 
b2694 argV 〈 tRNA B 
b2695 serV く lRNA B 
b2702 srlA 1 〉 187 Transporl and binding proteins B 
b2703 sr1A 2 〉 319 Tr加 sportand binding proteins B 
00516 
b2704 srlB 〉 123 Transport and binding proteins B 
b2705 srlD 〉 259 Carbon compound catabolism B 
b2706 gU1M 〉 119 Carbon compound catabolism B 
b2707 srlR 〉 257 Carbon compound catabolism B 
b2708 gutQ 〉 308 Carbon compound catabolism B 
00517 b2710 b2710 〉 479 Putative enzymes B Mja 
b2711 ygbD 〉 377 Putative enzymes B Mja 
00518 b2715 ascF 〉 485 Transport and binding proteins B Bsu Eco Mja 
b2716 ascB 〉 474 Carbon compound catabolism B Bsu Eco Mja 
b2718 hycH く 136 En巴rgymetabolism Eco 
00519 b2719 hycG 〈 255 En巴rgymetabolism Eco 
b2720 hycF く 180 En巴rgymetabolism Eco 
b2721 hycE く 569 Energy metabolism Eco 
b2718 hycH く 136 Energy metabolism B 
b2719 hycG く 255 Energy metabolism B 
b2720 hycF く 180 Energy m巴tabolism B 
00519 b2721 hycE く 569 Energy metabolism B 
b2722 hycD く 307 Energy metabolism B 
b2723 hycC く 608 Encrgy metabolism B 
b2724 hycB 〈 203 Energy metabolism B 
b2725 hycA く 153 Energy metabolism B 
00519 b2719 hycG く 255 Energy metabolism Eco Mja Mth 
b2720 hycF 〈 180 Energy metabolism Eco Mja Mth 
00519 b2720 hycF く 180 Energy metabolism Mja Mth 
b2721 hycE く 569 Energy m巴tabolism Mja Mth 
00519 b2721 hycE く 569 Energy metabolism M山
b2722 hycD く 307 Energy metabolism M出
00519 b2722 hycD く 307 Energy metabolism Eco Syn 
b2723 hycC 〈 608 Energy m巴tabolism Eco Syn 
00519 
b2722 hycD 〈 307 Energy m巴tabolism Eco 
b2723 hycC く 608 Energy metabolism Eco 
b2724 hycB く 203 Energy mctabolism Eco 
。0519 b2723 hycC く 608 Energy metabolism Eco Syn 
b2724 hycB く 203 Energy metabolism Eco Syn 
00520 b2726 hypA 〉 116 Energy metabolism M出Syn
b2727 hypB 〉 290 Energy metabolism M山Syn
b2726 hypA 〉 116 Energy metabolism B 
b2727 hypB 〉 290 Energy metabolism B 
00520 
b2728 hypC 〉 90 Energy mctabolism B 
b2729 hypD 〉 373 Energy metabolism B 
b2730 hypE 〉 322 Energy metabolism B 
00520 
b2727 hypB 〉 290 Energy m巴tabolism Hpy 
b2728 hypC 〉 90 Energy metabolism Hpy 
b2729 hypD 〉 373 Energy metabolism Hpy 
00520 b2729 hypD > 373 Energy metabolism Bsu 
b2730 hypE 〉 322 Energy metabolism Bsu 
00521 b2736 b2736 〉 302 Putative enzymes B Eco 
b2737 b2737 〉 388 "Hypothetical， unclasifed， unk.nown" B Eco 
00522 b2738 b2738 > 212 Putative enzymcs B 
b2739 b2739 〉 258 "Hypothetical， unclasifed， unknown" B 
00523 b2741 rpoS 〈 330 "Transcription， RNA processing and degradation" B Eco Sce 
b2742 nlpD 〈 379 Membrane proteins B Eco Sce 
00524 b2743 pcm く 208 "Translation， post-translational modifcation" B 
b2744 surE く 253 Other known genes B 
b2745 b2745 〈 349 "Hypothetical， unclasified， unknown" B 
00525 b2746 ygbB く 159 "Hypothetical， unclasifed， unknown" B 
b2747 b2747 く 236 "Hypothetical， unclasifed， lInknown" B 
b2748 b2748 〈 103 "Hypothetical， unclassified， unk.nown" B 
00525 b2746 ygbB く 159 "Hypothetical， unclassified， unk.nown" Bsu 
b2747 b2747 く 236 "Hypothetical， lInclassified， unknown" BSl 
00525 
b2746 ygbB く 159 "Hypo山etical，unclasifed， unk.nown" Hin 
b2747 b2747 く 236 "Hypo山etical，unclassified， unk.nown" Hin 
b2748 b2748 〈 103 "Hypothetical， unclassified， unknown" Hin 
00526 b2750 cysC 〈 201 Central inteπncdiary m巴tabolism B 
b275 1 cysN く 475 Central intem1ediary metabolism B 
b2754 ygbF く 116 "Hypothetical， unclassified， unknown" B 
b2755 b2755 く 305 IIHypo山etical，unclassified， unknown" B 
00527 
b2756 b2756 〈 199 "Hypothetical， unclassified， unknown" B 
b2757 b2757 〈 226 IHypothetical， unclassified， unknown" B 
b2758 b2758 く 363 IIHypothetical， unclassified， unknown" B 
b2759 b2759 く 160 "Hypothetical， unclassified， unknown" B 
b2760 b2760 く 502 "Hypothetical， unclassified， unknownl B 
00528 
b2762 cysH 〈 244 Central intermc【Jiarymetabolism B 
b2763 cysl く 570 Central intermcdiary m巴tabolism B 
b2764 cysJ く 599 Central intermediary metabolism B 
00528 b2763 cysl く 570 Central intermediary metabolism 8su 
b2764 cysJ く 599 Central intermediary metabolism 8su 
00529 b2765 b2765 〉 121 Central intermediary mctabolism Eco 
b2766 b2766 > 433 "Hypothetical， unclassified， unknown" Eco 
b2765 b2765 〉 121 Central intermediary metabolism B 
00529 b2766 b2766 〉 433 IIHypo山etical，unclassified， unknown" B 
b2767 b2767 〉 98 "Hypothetical， unclassified， unknown" B 
b2768 b2768 〉 191 Putative regulatory prot巴IDS B 
00529 b2766 b2766 > 433 IHypothetica1， unc1asified， unknown" Eco 
b2767 b2767 〉 98 IIHypothetical， unclassified， unknown" Eco 
00530 b2769 b2769 く 297 Energy metabolism 8su Eco 
b2770 b2770 く 261 Energy metabolism 8su Eco 
b2769 b2769 く 297 Energy mctabolism B 
00530 
b2770 b2770 く 261 Energy metabolism B 
b2771 b2771 く 469 Putativc transport proteins B 
b2772 b2772 く 264 IIHypothetical， unclasified， unknown" B 
b2773 b2773 く 218 IHypo山etical，unclasifed， unknown" B 
00530 b2772 b2772 〈 264 "Hypothetical， unclassified， unknown" Eco 
b2773 b2773 く 218 "Hypothetical， unclassified， unknownl Eco 
00531 b2775 b2775 〉 425 Putative transport proteins 8 Syn 
b2776 ygcE > 492 Putative enzymes 8 Syn 
00532 b2782 chpA く 11 Other known genes 8 Eco 
b2783 chpR く 82 Other known genes 8 Eco 
00533 b2784 relA く 744 Regulatory function 8 Hin Mja 
b2785 ygcA 〈 433 "Translation， post-translational modificationl 8 Hin Mja 
00534 b2787 b2787 〈 446 Carbon compound catabolism Eco 
b2788 b2788 く 446 Carbon compound catabolism Eco 
b2787 b2787 く
00534 
446 Carbon compound catabolism B 
b2788 b2788 く 446 Carbon compound catabolism B 
b2789 b2789 く 450 Carbon compound catabolism B 
00534 b2788 b2788 く 446 Carbon compound catabolism 8su Eco 
b2789 b2789 く 450 Carbon compound catabolism 8su Eco 
00535 
b2790 b2790 〈 149 IIHypothetical， unclassified， unknownll B 
b279 1 b279 1 く 260 "Hypothetical， unclassified， unknown" B 
b2792 b2792 く 109 "Hypothetical， unclassified， unknown" B 
00535 b2791 b2791 〈 260 IIHypothetical， unclassified， unknown" Hin 
b2792 b2792 く 109 "Hypo山etical，unclassified， unknown" Hin 
00536 b2797 sdaB 〉 455 Amino acid biosynthesis and metabolism B 
b2798 cxo 〉 281 "Transcription， RNA proccssing and degradationll B 
00537 b2799 fucO く 383 Carbon compound catabolism B 
b2800 fucA く 215 Carbon compound catabolism B 
00538 b2801 fucP 〉 438 Transport and binding proteins Eco 
b2802 fucI 〉 591 Carbon compound catabolism Eco 
b2801 fucP 〉 438 Transport and binding proteins B 
00538 
b2802 fucI 〉 591 Carbon compound catabolism B 
b2803 fucK 〉 482 Carbon compound catabolism B 
b2804 fucU 〉 140 Carbon compound catabolism B 
b2805 fucR 〉 243 Carbon compound catabolism B 
00538 
b2802 fucl 〉 591 Carbon compound catabolism Hin 
b2803 fucK 〉 482 Carbon compound catabolism Hin 
b2804 fucU 〉 140 Carbon compound catabolism Hin 
00539 b2806 ygdE く 366 "Hypothetica1， unclasified， unknown" B 
b2807 ygdD 〈 131 "Hypothetical， unclassifed， unlmown" B 
00540 b2810 b2810 > 401 "Hypothetical， unclasified， unknown" B Eco Hin 
b281 b281 > 147 "Hypothetical， unclassifed， unknown" B Eco Hin 
b2814 metZ 〉 tRNA B 
00541 
b2815 metW 〉 tRNA B 
b2816 metV 〉 tRNA B 
00542 b2819 recD 〈 608 ''Transcription， RNA processing and degradation" Hin Mpn Sce 
b2820 recB 〈 180 'Transcription， RNA processing and degradation" Hin Mpn Sce 
b2819 recD く 608 "Transcription， RNA processing and degradation" B 
00542 
b2820 recB く 180 "Transcription， RNA processing and degradation" B 
b2821 ptr く 962 "Tr創1slation，post-translational modification" B 
operon# b# gene dir length function speCles 
b2822 r巳cC く 122 "Transcription， RNA processing and degradation" B 
00543 
b2823 ppdC く 107 Other known genes B 
b2824 ygdB く 121 "Hypothetical， unclassifed， unknown" B 
b2825 ppdB く 187 Other known genes B 
b2826 ppdA く 156 Other known genes B 
00543 b2825 ppdB く 187 Other known genes Hin 
b2826 ppdA く 156 Other known genes Hin 
00544 b2827 thyA く 264 Nuc1eotid巴biosyn山esisand metabo1ism B Hin 
b2828 Igt く 291 Faty acid and phospho1ipid metabolism B Hin 
00545 b2835 ygeD 〈 397 "Cel processes (incl. adaptation， protection)" B Bsu Eco Mth Sce 
b2836 aas く 719 Faty acid and phospholipid metabolism B Bsu Eco Mth Sce 
00546 b2842 kduD く 253 Central intermediary metabolism B Bsu 
b2843 kdll く 278 Carbon compouod catabolism B Bsu 
00547 b2847 b2847 〉 269 Putative regulatory proteins B 
b2848 b2848 〉 164 "Hypothetical， unclassifed， unknown" B 
00548 b2855 b2855 く 148 Putative regulatory proteins B 
b2856 b2856 く 51 "Hypothetical， lInclassifed， unknown" B 
b2857 b2857 く 143 "Hypothetical， lInclassifed， unknown" B 
00549 
b2858 b2858 く 73 "Hypothetical， unclassifed， unkoown" B 
b2859 b2859 く 141 "Hypothetical， unclassifed， unknown" B 
b2860 yi22_ 4 く 301 "phage， transposon， orplasmid" B 
b2861 yi21_4 く 121 "phage， transposon， orplasmid" B 
00549 b2860 yi22_4 く 301 "phage， transposoo， orplasmid" Eco 
b2861 yi21_4 〈 121 "phage， transposon， or plasmid" Eco 
00550 b2862 b2862 〈 99 "HYPoU1etical， unclassified， unknown" B 
b2863 b2863 く 278 "HypoU1ctical， unclassified， unknown" B 
00551 b2864 glyU 〈 tRNA B 
b2865 b2865 く 259 Cell structure B 
00552 b2866 b2866 〉 752 "Hypo出etical，unclassified， unknown" Bsu Eco 
b2867 b2867 〉 292 Putative enzymes Bsu Eco 
b2866 b2866 〉 752 "HypoU1etical， unclassified， unknown" B Eco 
00552 
b2867 b2867 〉 292 Putative enzymes B Eco 
b2868 b2868 > 159 Putative enzymes B Eco 
00552 b2867 b2867 〉 292 Putative enzymes Eco 
b2868 b2868 > 159 Putative enzymes Eco 
00553 
b2872 b2872 〉 403 Putative enzymes B 
b2873 b2873 〉 465 "Hypothetical， unclassified， unknown" B 
b2874 b2874 〉 310 Putative enzymes B 
00554 b2875 b2875 く 541 Putative enzymes B 
b2876 b2876 く 235 "HYPoU1etical， unclassified， unknown" B 
00555 b2878 b2878 〉 1032 Putative enzymes B 
b2879 b2879 〉 464 St1Uctural proteins B 
00556 b2880 b2880 〉 259 "HypoU1etical， unclassified， unknown" B Bsu Eco 
b2881 b2881 〉 956 Putative enzymes B Bsu Eco 
00557 b2882 b2882 〉 485 Putative transport proteins Eco 
b2883 b2883 〉 439 "Hypo山etical，unclassitied， unknown" Eco 
b2882 b2882 〉 485 Putative transport proteins B 
00557 b2883 b2883 〉 439 "HypoU1etical， unclassited， unknown" B 
b2884 b2884 〉 189 "HypoU1etical， unclassifed， unknown" B 
b2885 b2885 〉 276 PutaUve enz戸nes B 
00557 b2883 b2883 〉 439 "HYPoU1etical， unclassified， unknown" Eco 
b2884 b2884 〉 189 "HYPoU1etical， unclassified， unknown" Eco 
00557 b2884 b2884 〉 189 "HYPoU1etical， unclassifed， unknown" Bsu Eco 
b2885 b2885 〉 276 Putative enzymes Bsu Eco 
00558 b2886 b2886 く 163 Energy metabolism B Eco Hin Mja Mth 
b2887 b2887 く 644 Putative enzymes B Eco Hin Mja Mth 
00559 b2890 lysS く 505 "Translation， post-translational modification" B 
b2891 prfi く 365 "Translation， post-tr創刊lationalmodification" B 
00560 b2892 recJ 〈 577 "Transcription， RNA processing and degradation" Hin 
b2893 dsbC く 236 Cel structure Hin 
00560 
b2892 recJ く 577 "Transcription， RNA processing and d巴gradation" B 
b2893 dsbC く 236 CelI structure B 
b2894 xerD く 298 "DNA replication， recombination， modification and repair" B 
00561 b2896 b2896 く 135 "HypoU1etical， unclassified， unknown" B 
b2897 b2897 く 88 "HYPoU1etical， unclasited， unknown" B 
00562 
b2903 gcvP く 957 Central intermediary metabolism B 
b2904 gcvH 〈 129 Central intermediary metabolism B 
b2905 gcvT く 364 Central intermediary metabolism B 
00563 b2906 visC く 400 "HYPoU1etical， unclassitied， unknown" Eco 
b2907 ubiH く 392 "BiosynU1esis of cofactors， prosU1etic groups加ldcarriers" Eco 
b2906 visC く 400 "Hypo山etical，unclassified， unknown" B 
00563 b2907 ubiH く 392 "BiosynU1esis of cofactors， pros山eticgroups and carriers" B 
b2908 pepP く 441 "Translation， post-translational modification" B 
b2909 ygffi く L94 "Hypo山etical，unclassified， unknown" B 
00563 b2908 pcpP く 441 "Translation， post-translational modification" Hin 
b2909 ygfi く 194 "Hypo出etical，unclassified， unknown" Hin 
00564 b2917 sbm 〉 714 Fatty acid and phospholipid metabolism Bsu Mth 
b2918 ygfD 〉 331 Putative transport proteins Bsu Mth 
b2917 sbm 〉 714 Faty acid and phospholipid metabolism B 
00564 b2918 ygfD 〉 331 Putative transport proteins B 
b2919 b2919 〉 275 Putative cnzymes B 
b2920 b2920 〉 492 Putative cnzymes B 
00564 b2918 ygfD 〉 331 Putative tr創lsportproteins Bsu Sce 
b2919 b2919 〉 275 Putative enzymes Bsu Sce 
00565 b2925 向a く 359 Energy mctabolism Bsu Hin 
b2926 pgk 〈 387 Energy metabolism Bsu Hin 
00565 
b2925 印a く 359 Energy metabolism B 
b2926 pgk く 387 Energy metabolism B 
b2927 c凶 〈 339 Central intermediary metabolism B 
00565 b2926 pgk く 387 Energy mctabolism Bsu Hpyル1geMpn 
b2927 e凶 く 339 Central intermediary metabolism Bsu Hpy Mge Mpn 
b2928 yggC く 237 "Hypothetical， unclasifed， unknown" B 
b2929 yggD く 169 Putative regulatory proteins B 
00566 
b2930 yggF く 321 "Hypothetical， unclasifed， unknown" B 
b293 1 b293 1 く 329 Putative enzymes B 
b2932 b2932 く 18 "Hypothetical， unclasifed， unknown" B 
b2933 cmtA く 462 Transport and binding proteins B 
b2934 cmtB 〈 147 Transport aod binding proteins B 
00566 b2930 yggF く 321 "Hypothetical， unclassified， unknown" Eco Mge 
b293 1 b293 1 〈 329 Putative enzymes Eco Mge 
00566 b293 1 b293 1 〈 329 Putative enzymes Eco Sce 
b2932 b2932 く 18 "Hypothetical， unclasifed， unknown" Eco Sce 
00566 b2933 cmtA 〈 462 Transport and binding proteins Eco 
b2934 cmtB 〈 147 Tr加 sport加 dbinding proteins Eco 
b2946 yggJ 〉 252 "Hypothetical， unclasifed， unknown" B 
00567 b2947 gshB 〉 316 "Biosynthesis ofcofactors， prosthetic groups and cariers" B 
b2948 b2948 〉 21 "Hypothetical， unclasifed， unknown" B 
b2949 b2949 〉 138 "Hypothetical， unclasifed， unknown" B 
00567 b2948 b2948 〉 21 "Hypo山etical，unclasifed， unknown" Hin 
b2949 b2949 〉 138 "Hypothetical， uncJasifed， unknown" Hin 
b295 1 b295 1 〉 234 "Hypothetical， unclasifed， unknown" B 
b2952 b2952 〉
00568 
188 Putative transport proteins B 
b2953 b2953 〉 100 "Hypothetical， unclasifed， unknown" B 
b2954 b2954 〉 197 Structural proteins B 
b2955 b2955 〉 378 "Biosynthesis ofcofactors， prosthetic groups and cariers" B 
00569 b2959 yggL く J J8 "Hypothetical， unclasifed， unknown" B Hin 
b2960 yggH 〈 239 "Hypothetical， unclasif巴d，unknown" B Hin 
00570 b296 1 mutY 〉 350 "DNA rcplication， recombination， modification and repair" B 
b2962 b2962 〉 91 "Hypo山etical，unclasifed， unknown" B 
00571 b2968 b2968 く 178 Transport and binding proteins B 
b2969 b2969 〈 286 "Hypothetical， unclasifed， unknown" B 
00572 b2973 b2973 く 848 "Hypothetical， unclasifed， unknown" B 
b2974 b2974 く 675 Putative enzymes B 
b2976 glcB く 723 Ccotral intermediary metabolism B 
00573 b2977 glcG く 134 Carbon compound catabolism B 
b2978 b2978 く 761 Putative enzymes B 
b2979 glcD 〈 499 Carbon compound catabo1ism B 
00573 b2978 b2978 く 761 Putative enzymes Bsu Eco M出
b2979 glcD く 499 Carbon compound catabolism Bsu Eco Mth 
00574 b2984 b2984 く 252 "Hypothetical， unclasifed， unknown" B Eco 
b2985 b2985 く 237 "Hypothetical， unclasifed， unknown" B Eco 
b2990 hybG く 82 Energy metabolism B 
b2991 hybF く 13 Energy metabolism B 
b2992 hybE く
00575 
162 Energy metabolism B 
b2993 hybD 〈 164 Energy metabolism B 
b2994 hybC く 567 Energy metabolism B 
b2995 hybB く 392 Energy metabolism B 
b2996 hybA く 328 Energy metabolism B 
00575 b2993 hybD く 164 Energy mctabolism MjaM山
b2994 hybC 〈 567 Energy metabolism Mja Mth 
00575 b2995 hybB く 392 Energy metabolism HinM山
b2996 hybA く 328 Energy metabolism HinM山
00576 b2999 b2999 く 136 "Hypo出etical，unclassifed， unknown" B 
b3000 b3000 く 141 "Hypothetical， unclasifed， unknown" B 
00577 b3005 exbD く 141 Transport and binding proteins B Eco Hin Hpy Syn 
b3006 exbB く 244 Transport and binding proteins B Eco HiJl Hpy Syn 
00578 b3015 b3015 く 413 "Hypothetical， unclassified， unknown" B 
b3016 b3016 く 325 "Hypo山etical，unclasifed， unknown" B 
00579 b3021 b3021 〈 131 "Hypothetical， unclasifed， unknown" B 
b3022 b3022 〈 98 "Hypothetical， unclasifcd， unknown" B 
00580 b3025 b3025 〉 219 Putative regulatory proteins B Bsu Eco Hin Hpy M山Syn
b3026 b3026 〉 449 Putative regulatory proteins B Bsu Eco Hin Hpy Mth Syn 
00581 b3028 mdaB 〉 193 Other known genes B 
b3029 ygiN 〉 104 "Hypothetical， unclasifed， unknown" B 
b3030 parE く 630 "DNA rcplication， recombination， modification and repair" B 
b3031 yqiA く
00582 
193 "Hypothetical， unclasifed， unknown" B 
b3032 lCC く 275 Carbon compound catabolism B 
b3033 yqiB く 140 Putativc enzymes B 
b3034 b3034 〈 209 "Hypothetical， unclasifed， unknown" B 
b3035 to1C > 495 "Cel processes (incl. adaptation， protection)" B 
00583 b3036 ygiA 〉 86 "Hypothetical， unclasifed， unknown" B 
b3037 ygiB 〉 234 "Hypothetical， unclassifed， unknown" B 
b3038 ygiC 〉 386 Putative enzymes B 
00583 b3037 ygiB 〉 234 "Hypothetical， unclasifed， unknown" Eco Hin Syn 
b3038 ygiC 〉 386 Putativc enzymes Eco Hin Syn 
00584 b3044 yi21_5 〉 121 "phage， transposon， or plasmid" Eco 
b3045 yi22_5 〉 301 "phage， transposon， or plasmid" Eco 
b3044 yi21_5 〉 121 "phage， lransposon， or plasmid" B 
b3045 yi22_5 〉
00584 
301 "phagc， transposon， or plasmid" B 
b3046 b3046 〉 821 Cel stmcture B 
b3047 b3047 〉 252 Cel stmcture B 
b3048 b3048 〉 354 "Hypothetical， unclasifed， unknown" B 
00584 b3046 b3046 〉 821 Cel structure Eco Mpn 
b3047 b3047 〉 252 Cel structure Eco Mpn 
00584 
b3046 b3046 > 821 Cell structurc Eco 
b3047 b3047 > 252 Cell structure Eco 
b3048 b3048 〉 354 "Hypothetical， unclassifi巴d，unknown" Eco 
00584 b3047 b3047 〉 252 Cel structure Sce 
b3048 b3048 〉 354 "Hypothetical， unclasifi巴d，unknown" Sce 
00585 b3050 b3050 > 209 Putative enzymes B Mge 
b3051 b3051 〉 553 Stmctural prot巴ins B Mge 
00586 
b3052 b3052 く 477 PlItative enzymes B 
b3053 glnE 〈 946 "Translation， post-translational modification" B 
b3054 ygiF 〈 433 "Hypothetical， unclassified， unknown" B 
00586 b3053 glnE く 946 "Translation， post-translational modification" Eco Syn 
b3054 ygiF 〈 433 "Hypothetical， unclasif巴d，unknown" Eco Syn 
00587 b3061 tdA 〉 303 Encrgy metabolism B 
b3062 tdB 〉 201 Energy metabolism B 
，.-.， 
b3065 rpsU 〉 71 "Tr創lslation，post-translational modification" B 
00588 
b3066 dnaG 〉 581 "DNA replication， recombination， modification and repair" B 
b3067 rpoD 〉 613 "Transcription， RNA processing and degradation" B 
00588 b3066 dnaG 〉 581 "DNA replication， recombination， modification加 drepair" BSl Mge M pn Sce 
b3067 rpoD 〉 613 ''Transcription， RNA processing and degradation" Bsu Mge Mpn Sce 
00589 b3076 ebgA 〉 1042 Carbon compound catabolism B 
b3077 ebgC 〉 149 Carbon compolnd catabolism B 
00590 b3079 ygjJ 〉 356 "Hypothetical， unclassified， lInknown" B 
b3080 ygjK 〉 783 "Hypothetical， unclasified， unknown" B 
00591 b3082 ygjM く 138 "Hypothetical， lInclasified， unknown" B 
b3083 ygjN 〈 104 "Hypothetical， unclasifed， unknown" B 
。0592 b3091 uxaA 〈 495 Carbon compound catabolism B 
b3092 uxaC く 470 Carbon compound catabolism B 
00593 b3095 b3095 〉 220 "Hypo山etical，unclassified， unknown" B 
b3096 yqjB 〉 127 "Hypothetical， unclasifed， unknown" B 
b3097 yqjC 〉 127 "Hypothetical， unclasifed， unknown" B 
00594 b3098 yqjD 〉 101 "Hypothetical， unclassifed， unknown" B 
b3099 yqjE 〉 134 "Hypothetical， unclassifed， unknown" B 
b3100 b3100 〉 99 "Hypothetical， unclassified， unknown" B 
00595 b3106 yhaK 〉 233 "Hypothetical， unc1asifed， unknown" B 
b3107 yhaL 〉 56 "Hypothetical， lInclasifed， lInknown" B 
00596 b3109 yha!ぜ く 187 "Hypothetical， unclasi fed， unknown" B 
b3110 yhaO く 425 Putative regulatory proteins B 
00597 b311 yhaP く 275 "Hypothetical， unclasifed， unknown" B Bsu 
b3112 yhaQ く 140 "Hypothetical， unclasifed， unknown" B Bsu 
b3113 yhaR く
00598 
150 "Hypothetical， unc1asifed， unknown" B 
b3114 yhaS 〈 746 "Hypo山etical，unclasifed， unknown" B 
b315 yhaA く 406 Energy metabolism B 
b316 tdcC く
00599 
443 Transport and binding proteins B 
b317 tdcB く 329 Amino acid biosynthesis and metabolism B 
b3118 tdcA く 312 Amino acid biosynthesis and mctabolism B 
00599 b317 tdcB く 329 Amino acid biosynLhesis and metabolism Eco 
b318 tdcA く 312 Amino acid biosynthesis and metabolism Eco 
00600 b3120 yhaB 〉 186 "Hypothetical， unclassified， lInknown" B 
b3121 yhaC 〉 395 "Hypothctical， lInclasif巴d，lInknown" B 
00601 b3124 yhaD く 408 "Hypothetical， unclasified， lInknown" Bsu 
b3125 yhaE く 299 Putative enzymes Bsu 
b3124 yhaD く 408 "Hypothetical， unc1assifi巴d，unknown" B 
00601 b3125 yhaE く 299 Putative enzymes B 
b3126 yhaF く 256 "Hypothetica1， unc1assified， unknown" B 
b3127 yhaU く 444 Carbon compound catabolism B 
00601 b3126 yhaF く 256 "Hypo山etica1，unc1assified， unknown" Eco 
b3127 yhaU 〈 444 Carbon compound catabo1ism Eco 
00602 b3129 sohA 〉 11 "Trans1ation， post-translational modificalion" B Syn 
b3130 yhaV 〉 154 "Hypothetica1， unclasifi巴d，unknown" B Syn 
b3132 agaZ 〉 426 Carbon compound catabo1ism B 
b3133 agaV 〉 169 Central intemlediary metabo1ism B 
00603 b3134 agaW 〉 133 Central intemlediary mctabo1ism B 
b3135 agaA 〉 167 Centra1 intcrmediary metabolism B 
b3136 agaS 〉 384 Centra1 intermediary metabolism B 
b3137 agaY 〉 286 Central intermediary metabolism B 
，fヘ 00603 b3133 agaV 〉 169 Ccntral intermediary metabolism Bsu Eco 
b3134 agaW 〉 133 Central intemlediary metabolism Bsu Eco 
00604 b3138 agaB 〉 158 Central intermediary melabo1ism Eco 
b3139 agaC 〉 267 Central intermediary metabo1ism Eco 
b3138 agaB 〉 158 Centra1 intermediary metabo1ism Bsu Eco 
00604 
b3139 agaC 〉 267 Centra1 intermediary metabo1ism Bsu Eco 
b3140 agaD 〉 263 Centra1 intemlediary metabo1ism Bsu Eco 
b3138 agaB 〉 158 Central intermediary metabolism B 
00604 b3139 agaC 〉 267 Central intermediary metabolism B 
b3140 agaD 〉 263 Central intermediary metabolism B 
b3141 agaI 〉 251 Central intemlediary metabolism B 
00604 b3139 agaC 〉 267 Central intermediary metabolism Eco 
b3140 agaD 〉 263 Central intennediary metabo1ism Eco 
00605 b3143 yraI 〉 231 Putative chaperones Eco 
b3144 yraJ 〉 838 Cel slructur巴 Eco 
00605 
b3143 yraI 〉 231 Putative chaperones B Eco 
b3144 yraJ 〉 838 Cel struclure B Eco 
b3145 yraK 〉 363 Cel structure B Eco 
b3147 yraM 〉 678 Energy melabolism B 
00606 b3148 yr必J 〉 13J "Hypothelical， unclasified， unknown" B 
b3149 yraO 〉 196 "Hypothetical， unc1asifed， unlO1own" B 
b3150 yraP 〉 191 "Cel processes (incl. adaptation， protection)" B 
operon# b# gene dir length function specles 
00607 b3156 b3156 く 167 "Hypothetical， unclasifed， unknown" B 
b3157 yhbT 〈 174 "Hypothelica1， unc1assifed， unknown" B 
00608 b3158 yhbU 〉 331 "Trans1alion， post司translationalmodification" B Bsu 
b3159 yhbV > 298 "Hypothetical， unclasifed， unknown" B Bsu 
00609 b3164 pnp く 734 "Transcription， RNA processing and degradaLion" B Bsu 
b3165 rpsO く 89 "Translation， post-translational modification" B Bsu 
00610 b3166 truB く 314 "Translation， post-translational modification" B Bsu Hin 
b3167 rbfA く 133 "Trans1ation， post-trans1aliona1 modification" B Bsu Hin 
00611 b3168 infB く 890 "Translation， post-translational modification" B Bsu Mpn Mth 
b3169 nusA 〈 495 "Transcription， RNA processing and degradation" B Bsu Mpn M山
。0612 b3176 mrsA く 445 C巴ntralintermediary metabolism B 
b3177 folP く 297 "Biosyn山csisof cofactors， pros山eticgroups and cariers" B 
00613 b3178 ht1B く 644 "Cell processes (incl. adaptation， protection)" B 
b3179 ftsJ く 209 "Cell processes (incl. adaptation， protection)" B 
00614 b3183 yhbZ く 390 Other known genes B 
b3184 yhbE く 321 "Hypothetical， unclassified， unknown" B 
00615 b3185 rpmA く 85 "TJ創lslation，post-translational modification" B Hpy Syn 
b3186 rplU く 103 "TransJation， post-translational modification" B Hpy S戸1
b3191 yrbB く 129 "Hypothetical， unclassified， unknown" B 
b3192 yrbC く 211 "Hypothetical， unclassified， unknown" B 
00616 
b3193 b3193 く 183 "Hypothetical， unclasifted， unknown" B 
b3194 yrbE く 260 "HYPoUletical， unclassified， unknown" B 
b3195 b3195 く 269 Putative transport proteins B 
00616 b3194 yrbE く 260 "Hypothetical， unclasifted， unknown" Bsu Eco Hpy Mja M山Syn
b3195 b3195 く 269 Putative transport proteins Bsu Eco Hpy Mja Mth Syn 
b3196 yrbG 〉 325 "HYPoU1etical， unclasifted， unknown" B 
b3197 yrbH 〉 328 Putative enzymes B 
b3198 yrbI > 188 "Hypothetical， unclasified， unknown" B 
00617 b3199 yrbK 〉 191 "Hypothetical， unclassified， unknown" B 
b3200 yhbN 〉 185 "HypoU1etical， unclassifted， unknown" B 
b3201 yhbG 〉 241 Putative transport proteins B 
b3202 rpoN 〉 477 Regulatory function B 
b3203 yhbH 〉 95 "Hypo山etical，unclassifted， unknown" B 
00617 b3197 yrbH 〉 328 Putative enzymes Hin 
b3198 yrbI 〉 188 "Hypothetical， unclassifted， unknown" Hin 
00617 
b3199 yrbK 〉 191 "Hypothetical， unclasified， unknown" Hin 
b3200 yhbN 〉 185 "Hypothetical， unclassifted， unknown" Hin 
b3201 yhbG 〉 241 Putative transport proteins Hin 
00617 b3200 yhbN 〉 185 "Hypothetical， unclassified， unknown" S戸1
b3201 yhbG 〉 241 Putative transport proteins Syn 
00617 b3201 yhbG 〉 241 Putative transport proteins Hpy Sce 
b3202 rpoN 〉 477 Regulatory function Hpy Sce 
00618 b3204 ptsN 〉 163 Transport and binding proteins Hin 
b3205 b3205 〉 284 "Hypothetical， unclassifted， unknown" Hin 
00618 
b3204 ptsN 〉 163 Transport and binding proteins B 
b3205 b3205 > 284 "HypoU1etical， unclasified， unknown" B 
b3206 ptsO 〉 90 Transport and binding proteins B 
00619 b3208 yrbM 〈 242 Cel slructure B 
b3209 yhbL く 220 "Hypo山etical，unclasiled， unknown" B 
00620 b3212 gltB 〉 1517 CcntraJ intemlediary metabo1ism Bsu 
b3213 gJtD 〉 472 Ccntral intemlediary metabolism Bsu 
00620 
b3212 gltB > 1517 Central intermediary metabolism B 
b3213 gltD 〉 472 Central intemlediary metabolism B 
b3214 gltF 〉 254 Central interm巴diarymetabolism B 
00620 b3213 gltD 〉 472 Central interm巴diarymetabolism Bsu 
b3214 gltF 〉 254 Central interm巴diarymetabolism Bsu 
00621 b32J5 yhcA 〉 224 Putativ巴chaperones Eco Sce 
b3216 yhcD 〉 793 "Hypo出etical，unclassifted， unknown" Eco Sce 
00621 
b3215 yhcA 〉 224 Putative chaperones B 
b32J6 yhcD 〉 793 "HypoU1etical， unclassified， unknown" B 
b3217 yhcE 〉 159 "Hypothetical， unclasifted， unknown" B 
b3221 b3221 く 154 "Hypothetica1， unclassitied， unknown" B 
00622 b3222 yhcl く 302 Putative enzymes B 
b3223 b3223 く 229 Putative enzymes B 
b3224 nanT 〈 506 Cell structurc B 
00622 b3222 yhcl く 302 Putative enzymes Hin 
b3223 b3223 く 229 Putative enzymes Hin 
00622 b3223 b3223 〈 229 PUlativc enzymes EcoM山
b3224 nanT 〈 506 Ce11 structure Eco Mth 
00623 b3228 sspB く 165 Regu1atory function B 
b3229 spA く 212 Regu1atory function B 
。0624 b3230 rpsI く 130 "Trans1ation， post-trans1ationa1 moditication" B Bsu Hpy Mge Mja Mpn Syn 
b3231 rp1M く 142 "Trans1ation， post-trans1ationa1 mα1ification" B Bsu Hpy Mge Mja Mpn Syn 
00625 b3234 hhoA 〉 455 "Trans1ation， post-trans1ational modification" B Eco 
b3235 hhoB 〉 355 "Trans1ation， post-translauonal modification" B Eco 
00626 
b3240 yhcP 〈 655 "Hypothetical， unclasited， unknown" B Eco 
b3241 yhcQ く 310 Putative enzymes B Eco 
b3242 b3242 〈 90 "Hypothetical， unclasited， unknown" B Eco 
00627 b3245 b3245 く 986 "Hypothetical， unclassitied， unknown" B 
b3246 yhdR く 282 "Hypothetical， unclasified， unknown" B 
00628 b3247 cafA 〈 495 "Cel processes (incl. adaptation， protection)" B 
b3248 yhdE く 197 "Hypothetical， unclasitied， unknown" B 
b3249 mreD 〈 162 Cell structure B Bsu Hin 00629 
b3250 mreC く 367 Cell structure B Bsu Hin 
b3251 mreB く 367 Cel structure B Bsu Hin 
00629 b3250 mreC く 367 Cel structure Hpy 
b3251 mreB く 367 Cell structure Hpy 
00630 b3255 accB 〉 156 Fatty acid and phospholipid metabolism B Bsu Hin Hpy 
b3256 accC 〉 449 Fatty acid and phospho1ipid mctabolism B Bsu Hin Hpy 
00631 b3258 panF 〉 485 Transport and binding proteins B Hin 
b3259 prmA 〉 293 "Translation， post-translational modification" B Hin 
00632 b3265 acrE 〉 385 Cel structure B Eco Syn 
b3266 acrF 〉 1034 "Cel processes (incl. adaptation， protection)" B Eco Syn 
00633 b3268 yhdW 〉 305 Putalive trω1sport proteins B Bsu Eco Hin Hpy 
b3269 yhdX 〉 368 Putative transport proteins B Bsu Eco Hin Hpy 
00634 b3270 yhdY 〉 368 Putative lransport proteins B Bsu Eco Hin Hpy Mja Mpn Syn 
b3271 yhdZ 〉 252 Putative transport proteins B Bsu Eco Hin Hpy Mja Mpn Syn 
b3275 rlD 〈 rRNA B 
00635 b3276 alaU 〈 tRNA B 
b3277 ileU 〈 tRNA B 
b3278 rrsD く rRNA B 
b3280 yrdB く 85 "Hypo山etical，unclassitied， unknown" B 
00636 b3281 aroE 〈 272 Amino acid biosynthesis and metabolism B 
b3282 yrdC く 190 "Hypothetical， unclassified， unknown" B 
b3283 yrdD く 169 "DNA replication， recombination， modification and repair" B 
b3281 aroE 〈
00636 
272 Amino acid biosynthesis and melabolism Hin 
b3282 yrdC 〈 190 "Hypothetical， unclassified， unknown" Hin 
b3283 yrdD く 169 "DNA rcplication， recombination， modification and repair" Hin 
00637 b3284 smg く 157 "Hypothetical， unclassitied， unknown" B 
b3285 smf 〈 L02 "Hypothetical， unclassified， unknown" B 
00638 b3287 def 〉 169 "Translation， post-translational modification" B 
b3288 fmt 〉 315 "Translation， post-translaUonal modification" B 
00639 b3289 fml 〉 429 "Hypothetical， unclassitied， lInknown" B Eco 
b3290 trkA > 458 Transport and binding protcins B Eco 
00640 b3292 yhdM 〈 141 Putative regulatory proteins B 
b3293 yhdN く 122 "Hypothetical， unclassiticd， unknownl B 
00641 b3294 rplQ 〈 127 IITranslation， post-translational modification" Bsu Mgc Mpn Syn 
b3295 rpoA く 329 "Transcription， RNA proccssing and degradationl Bsu Mge Mpn Syn 
b3294 rplQ く 127 "Translation， post-translational modificatjon" B 
b3295 rpoA 〈 329 ITranscription， RNA processing and degradation" B 
00641 
b3296 rpsO 〈 206 IITranslation， post-translational mod ification" B 
b3297 rpsK 〈 129 "Translatjon， post-translational modificationl B 
b3298 rpsM く 118 "Translation， post-translaLIonal moditicationl B 
00641 b3295 rpoA く 329 "Transcription， RNA proccssing and degradation" Hin 
b3296 rpsO 〈 206 "Translation， post-translational modification" Hin 
00641 b3296 巾sO 〈 206 IITranslation， post-translational modification" Mja Mth 
b3297 rpsK く 129 IITranslation， post-translational modification" MjaM山
b3299 rpmJ く 38 "Translation， post-translational modification" B 
b3300 prlA 〈 443 Putative transport proteins B 
b3301 rplO く 144 "Translation， post-translational modification" B 
b3302 rpmD く 59 IITranslation， post-translational modification" B 
b3303 rpsE く 167 IITranslation， post-translational modificationl B 。0642 b3304 rplR く 117 IITrans1ation， post-translational modification" B 
b3305 rplF 〈 177 ITranslation， post-translational modification" B 
b3306 rpsH く 130 "Translation， post-trans1ational modification" B 
b3307 rpsN く 101 "Translation， post-trans1ational modification" B 
b3308 rplE く 179 ITranslation， post-trans1ational modification" B 
b3309 rplX く 104 "Trans1ation， post-translational modification" B 
b3310 rplN く 123 IITrans1ation， post-translational modificationl B 
00642 b3300 prlA く 443 Putative tru】sportproteins Hpy Mge Mja Mpn M山Syn
b3301 rp10 く 144 "Translation， post-translational modification" Hpy Mge Mja Mpn MUl Syn 
00642 b3303 rpsE く 167 "Trulslation， post-translational modification" MjaM山
b3304 叩IR く 117 "Trans1ation， post-translationa1 modification" Mja Mth 
b3303 rpsE 〈 167 "Translation， post-trans1ational modification" Syn 
00642 b3304 rplR く 117 ITranslation， post-translational modification" Syn 
b3305 rplF く 177 "Translation， post-translationa1 modification" Syn 
b3306 rpsH く 130 "Translation， post-translationa1 modification" Syn 
00642 b3305 rp1F く 177 "Trans1ation， post-translationa1 modificationl MjaM山
b3306 中sH く 130 IITranslation， post-translational modification" Mja Mth 
b3311 rpsQ く 84 ITrans1ation， post-trans1ational modification" BHin 
b3312 rpmC 〈 63 "Translation， post-translalional modificationl B Hin 
b3313 rplP く 136 "Trans1ation， post-translational modification" B Hin 
b3314 rpsC く 233 ITrans1ation， post-translalional modification" B Hin 
00643 
b3315 rp1V く 110 ITranslation， post-trans1ational modification" B Hin 
b3316 rpsS く 92 "Trans1ation， post-translational modification" B Hin 
b3317 rplB く 273 "Trans1ation， post-trans1ational modification" BHin 
b3318 rplW く 100 "Translation， post-translalional modification" B Hin 
b3319 rplD く 201 IITranslation， post-translaliona1 modification" B Hin 
b3320 rplC 〈 209 ITrulslation， post-translationa1 modification" B Hin 
b3321 rpsJ く 103 "Tr加 slation，post-translationa1 modification" B Hin 
。0643 b3314 rpsC 〈 233 "Translation， post-translational modification" Mja Sce 
b3315 叩IV く 110 "Translation， post-translational modification" Mja Sce 
b3314 rpsC く 233 IITranslation， post-translational modificationl M出
b3315 rplV く 110 ITranslation， post-translational mαlificationll M出
00643 
b3316 rpsS 〈 92 IITranslation， post-translational modificationl Mth 
b3317 rplB 〈 273 IITranslation， post-translational mωificationl Mth 
b3318 rplW く 100 IITranslation， post-translational modificationl M山
b3316 rpsS く 92 ITranslation， post-translational modificationl Mja 
00643 
b3317 rplB く 273 ITranslation， post-translational modi!'icationl Mja 
b3318 rplW く 100 IITranslation， post-translational modificationl Mja 
b3319 rplD く 201 IITranslation， post-tr創lslationalmodificationl Mja 
b3320 rplC 〈 209 ITranslation， post-translational modificationl Mja 
b3319 rplD く
00643 
201 ITranslation， post-translational modificationl Mpn 
b3320 rplC く 209 ITranslation， post-translational modificationl Mpn 
b3321 rpsJ く 103 IITranslation， post-translational modi[icationl 恥1pn
00643 b3320 rplC く 209 ITr創lslation，post-translational modificationll S戸1
(' b3321 rpsJ く 103 ITr創lslation，post-tr創刊lationalmodificationl Syn 
00644 b3322 pinO く 139 IIDNA replication， recombination， modification and repairl B 
b3323 yheD く 489 IIHypothetical， unclassified， unknownl B 
b3324 yh巴E 〉 271 IIHypothetical， unclassified， unknownl B 
b3325 yheF 〉 654 IIHypothetical， unclassified， unknownl B 
b3326 yheG 〉 493 IIHypothetical， unclassified， unknownl B 
b3327 hofF 〉 398 Transport and binding proteins B 
b3328 hofG 〉 145 Transport and binding proteins B 
00645 b3329 ho任f 〉 169 Transport and binding proteins B 
b3330 yheH 〉 138 IIHypothetical， unclassified， unknownl B 
b3331 yhcl 〉 195 IIHypothetical， unclassified， unknownl B 
b3332 yheJ 〉 327 IIHypothetical， unclassified， unknownl B 
b3333 yheK 〉 388 IIHypothetical， unclassified， unknownl B 
b3334 pshM 〉 161 Transport and binding proteins B 
b3335 hofD 〉 225 ITranslation， post-translational modificationl B 
00645 b3325 yheF 〉 654 IIHypothetical， unclasiled， unknownl Hin Hpy Mth Syn 
b3326 yheG 〉 493 IIHypothetical， unclasifed， unknownl Hin Hpy M山S戸1
00645 b3326 yheG 〉 493 IIHypothetical， unclasifed， unknownl Eco Hin M山Syn
b3327 hofF 〉 398 Transport and binding proteins Eco Hin M山Syn
b3326 yhcG 〉 493 IIHypothetical， unclassilied， unknownl Bsu 
00645 b3327 hofF 〉 398 Transport and binding proteins Bsu 
b3328 hofG 〉 145 Transport and binding proteins Bsu 
b3329 ho仔f 〉 169 Transport and binding proteins Bsu 
00645 b3328 hofG 〉 145 Transport and binding proteins Eco Syn 
b3329 ho仔f 〉 169 Transport and binding proteins Eco Syn 
00645 
b3328 hofG 〉 145 Transport and binding proteins Eco 
b3329 ho仔1 〉 169 Transport and binding proteins Eco 
b3330 yheH 〉 138 IIHypo山etical，unclasifed， unknownl Eco 
b3328 hofG > 145 Transport and binding protcins Eco 
00645 b3329 hofH 〉 169 Transport and binding proteins Eco 
b3330 yheH 〉 138 IIHypothetical， unclassified， unknownl Eco 
b333 1 yhel 〉 195 IIHypothetical， unclassified， unknownl Eco 
00645 
b3329 hofH 〉 169 Transport and binding proteins Eco 
b3330 yheH 〉 138 IIHypothetical， unclassified， unknownl Eco 
b333 1 yheI 〉 195 IIHypo山etical，unclassified， unknownl Eco 
00645 b3330 yheH > 138 IIHypo山etical，unclassified， unknownl Eco 
b3331 yheI 〉 195 IIHypothetical， uncJassifed， unknownl Eco 
。0646 b3339 tlfA く 394 "Translation， post-translational modification" BSl Eco Hin Mge Mja M山 Syn
b3340 flsA く 704 "Translatiol1， post-translational modification" Bsu Eco Hin Mge Mja Mth Syn 
b3339 tlfA く 394 "Translation， post-translational modification" B Bsu Hin Mth Syn 
00646 b3340 fusA く 704 "Translation， post-translational modification" B Bsu Hin M山Syn
b3341 rpsG く 179 "Translation， post-translational modification" B Bsu Hin Mth S卯
b3342 rpsL く 124 "Translation， post-l加 slationalmodi fication" B Bsu Hin Mth S卯
00646 
b3340 fusA く 704 "Translation， post-translational modi[ication" Hpy Mge Mja Mpn 
b3341 rpsG 〈 179 "Translation， post-translational modification" Hpy Mge Mja Mpn 
b3342 rpsL く 124 "Translation， post-translational modification" Hpy Mge Mja Mpn 
b3343 yhcL く 95 "Hypothetical， unclassified， unknown" B 
00647 b3344 b3344 〈 19 "Hypothetical， unclasitied， unknown" B 
b3345 yheN 〈 128 "Hypothetical， unclasitcd， unknown" B 
b3346 b3346 く 244 "Hypothetical， unclassited， unknown" B 
00647 b3344 b3344 く 119 "Hypothetical， unclassited， unknown" Mth 
b3345 yheN く 128 "Hypothetical， unclassifed， unknown" Mth 
00648 b3350 keil く 601 Transport and binding proteins B Eco 
b3351 yheR く 184 "Hypothetical， unclasifed， unknown" B Eco 
00649 b3352 yheS 〉 637 "Hypothetical， unclassitied， unknown" Sce Syn 
b3353 yheT 〉 340 "Hypothetical， unclassified， unknown" Sce Syn 
00649 
b3352 yheS > 637 "Hypothetical， unclasifed， unknown" B 
b3353 yheT 〉 340 "Hypothetical， lInclassited， lInknown" B 
b3354 yheU 〉 72 "Hypothetical， unclassified， unknown" B 
b3360 pabA く。0650 187 "Biosynthcsis of cofactors， prosthetic groups and cariers" B 
b3361 fic く 200 "Cel processes (incl. adaptation， protection)" B 
b3362 yh[G 〈 55 "Hypo山etical，unclasited， unknown1 B 
00651 b3365 nirB 〉 847 En巴rgymetabolism Bsu 
b3366 nirD 〉 108 Energy metabolism Bsu 
b3365 nirB 〉 847 Energy metabolism B 
00651 b3366 nirD 〉 108 En巴rgymetabolism B 
b3367 nirC 〉 184 Energy metabolism B 
b3368 cysG 〉 457 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
00652 b3370 yhfM 〉 462 Putative transport proteins Eco Mja M山
b3371 yhfN 〉 347 Putative transport proteins Eco Mja M山
b3370 yhfM 〉 462 Putative transport proteins B 
00652 
b3371 yhfN 〉 347 Putative transport proteins B 
b3372 yhfO 〉 149 "Hypothetical， unclasifed， unknown" B 
00653 
b3373 yh伊 〉 134 "Hypothetical， unclassifed， unknown" B 
b3374 yhfQ 〉 261 Putative enzymes B 
b3375 yhfR 〉 265 Putative regulatory proteins B 
00653 b3374 yhfQ 〉 261 Putative enzymes Bsu Eco 
b3375 yhfR 〉 265 Putative regulatory proteins Bsu Eco 
00654 b3376 yhfS く 361 "Hypothetical， unclassifed， unknown" Bsu Eco 
b3377 yh汀 く 434 "Hypothetical， unclassifed， lInknown" Bsu Eco 
b3376 yhfS く 361 "Hypothetical， unclassifed， unknown" B 
b3377 yhfT く 434 "Hypothetical， lInclasited， unknown" B 
。0654 b3378 yhfU く 130 "Hypothetical， unclasifed， unknown" B 
b3379 yhfV く 292 Putative enzymes B 
b3380 yhfW く 408 Putativc enzymes B 
b3381 yhfX く 387 "Hypothetical， unclasifed， unknown" B 
00654 b3380 yhfW く 408 Putativc cnzymes Hin 
b3381 yhfX く 387 "Hypothetical， unclasifed， unknown" Hin 
00655 b3382 yhfY 〈 134 "Hypothetical， unclassified， unknown" B 
b3383 yh厄 く 228 "Hypothetical， unclassified， unknown" B 
b3384 trpS く 334 "Translation， post-translational modification" B 
b3385 gph く 252 Carbon compound catabo[ism B 
b3386 rpe く
00656 
225 Energy metabolism B 
b3387 dam 〈 278 "DNA replication， recombination， modification and repair" B 
b3388 damX く 428 Central interrnediary metabolism B 
b3389 aroB 〈 362 Amino acid biosynthesis and metabo[ism B 
b3390 aroK 〈 240 Amino acid biosynthesis and metabolism B 
00656 b3385 gph く 252 Carbon compound catabolism Eco Hin 
b3386 rpe 〈 225 Energy metabolism Eco Hin 
00656 b3387 dam く 278 "DNA replication， recombination， modification創ldrepair" Sce 
b3388 damX く 428 Central intcrrnediary metabolism Sce 
00656 b3388 damX く 428 Ccntra[ intcmlediary metabolism Eco 
fヘ b3389 aroB く 362 Amino acid biosynthesis and metabolism Eco 
00656 b3389 aroB く 362 Amino acid biosynthesis and metabolism Hin Syn 
b3390 aroK く 240 Amino acid biosynthesis and metabolism Hin Syn 
b3391 hofQ く 412 Transport and binding proteins B 
b3392 yrfA く
00657 
[47 "Hypothetica[， unclassified， unknown" B 
b3393 yrfi く [46 "Hypothetical， unc[asifcd， unknown" B 
b3394 yrfC く 179 "Hypothetica[， unc[assified， unknown" B 
b3395 yrfD く 268 "Hypo山etica[，unclassified， unknown" B 
b3398 yrfF 〉 711 Putative enzymes B 
00658 b3399 yrfG 〉 237 Putativc enzymes B 
b3400 yr任f 〉 133 "Hypothetical， unclassified， unknown" B 
b3401 yrO 〉 294 "Hypothetica[， unclassified， unknown" B 
00659 b3404 envZ く 450 Regulatory function B Bsu Eco Hin M山Syn
b3405 ompR く 239 Regulatory function B Bsu Eco Hin Mth Syn 
00660 b3408 feoA 〉 75 Transport and binding proteins B Mth 
b3409 feoB 〉 773 Transport and binding proteins BルIth
operon# b# gene dir length function specles 
00661 b3416 ma[Q く 694 Carbon compound catabolism BMge 
b3417 malP く 797 Carbon compound catabolism B Mge 
00662 
b3419 yhgJ 〈 201 "Hypothetica[， unclasifed， unknown" B 
b3420 yhgK く 146 "Hypothetical， unclasifed， unknown" B 
b3421 yhgL く 408 "Hypothetica[， unclasifed， unknown" B 
00663 b3423 glpR く 252 Energy metabolism Bsu Hin 
b3424 glpG く 276 Energy mctabolism Bsu Hin 
00663 
b3423 glpR く 252 Energy metabolism B 
b3424 glpG く 276 Energy metabolism B 
b3425 g[pE 〈 108 Energy metabolism B 
b3428 g[gP く
00664 
815 Ce[( structure Bsu 
b3429 glgA く 477 Ce[( structure Bsu 
b3430 glgC く 431 Ce[( structure Bsu 
b3428 glgP く 815 Cel structure B Hin 
b3429 glgA く
00664 
477 Cel structure B Hin 
b3430 glgC く 431 Cel structure B Hin 
b343 1 glgX く 657 Cell structure B Hin 
b3432 glgB く 728 Cel structure B Hin 
00664 b3430 glgC く 431 Cel structure Bsu 
b343 I glgX く 657 Cel structure Bsu 
。0664 b3431 glgX く 657 Cel structure Eco Hin Syn 
b3432 glgB 〈 728 CeJ I stmcture Eco Hin Syn 
00665 b3435 gntU_2 〈 II Transport and binding proteins Hin 
b3436 gntU_1 く 332 Transport and binding proteins Hin 
00665 
b3435 gntU_2 〈 11I Transport and binding proteins B 
b3436 gntU_1 〈 332 Transport and binding proteins B 
b3437 gntK 〈 162 Central intemlediary metabolism B 
b3442 yhhZ 〉 392 "Hypo山etical，unclasified， unknown" B 
00666 b3443 b3443 〉 138 "Hypo山etical，unclasifted， unknown" B 
b3444 insA 6 〉 91 "phage， transposon， or plasmid" B 
b3445 insB 6 〉 167 "phage， transposon， or plasmid" B 
00666 b3444 insA 6 〉 91 "phage， transposon， orplasmid" Eco Syn 
b3445 insB 6 〉 167 "phage， transposon， or plasmid" Eco Syn 
b3449 ugpQ く 247 Central intemlediary metabolism B 
00667 
b3450 ugpC く 369 Transport and binding proteins B 
b3451 ugpE く 281 Transport and binding proteins B 
b3452 ugpA く 295 Transport and binding proteins B 
b3453 ugpB く 438 Transport and binding proteins B 
00667 b3450 ugpC く 369 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Syn 
b3451 ugpE く 281 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn S卯
00667 
b3450 ugpC く 369 Transport and binding proteins Eco Hin Mge Mpn 
b3451 ugpE 〈 281 Transport and binding proteins Eco Hin Mge Mpn 
b3452 ugpA く 295 Transport and binding proteins Eεo Hin Mge Mpn 
00667 b345 1 ugpE く 281 Transport and binding proteins Bsu Eco Hin Mge Mpn Syn 
b3452 ugpA く 295 Transport and binding proteins BSl Eco Hin Mge Mpn Syn 
b345 1 ugpE く 281 Transport and binding proteins Bsu Eco 
00667 
b3452 ugpA く 295 Transport and binding proteins Bsu Eco 
b3453 ugpB く 438 Transport and binding proteins BSl Eco 
00668 b3454 livF く 241 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
b3455 livG く 255 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Scc Syn 
00668 
b3454 livF く 241 Transport and binding proteins Eco 
b3455 livG く 255 Transport and binding proteins Eco 
b3456 livM く 425 Transport and binding proteins Eco 
b3454 livF く 241 Transport and binding proteins B 
00668 
b3455 livG く 255 Transport and binding proteins B 
b3456 livM 〈 425 Transport and binding proteins B 
b3457 livH く 308 Transport and binding proteins B 
b3458 livK く 369 Transport and binding proteins B 
00668 b3455 livG く 255 Transport and binding proteins Bsu Eco Hin M山Syn
b3456 livM く 425 Transport創ldbinding protcins Bsu Eco Hin M山Syn
00668 
b3455 livG く 255 Transport and binding proteins Eco 
b3456 livM く 425 丁目nsportand binding proteins Eco 
b3457 livH く 308 Transport and binding protcins Eco 
00668 b3456 livM 〈 425 Transport and binding proteins Eco Mja Syn 
b3457 livH く 308 Transport and binding proteins Eco Mja Syn 
00669 b3462 ftsX く 352 "Cel processes (incl. adaptation， protection)" Bsu Eco Mja M山
b3463 ftsE く 222 "Cel processes (incl. adaptation， protection)" Bsu Eco Mja Mth 
00669 
b3462 ftsX く 352 "Cell processes (incl. adaptation， protection)" B 
b3463 ftsE く 222 "Cell processes (incl. adaptation， proteGtion)" B 
b3464 ftsY く 497 "Cell processes (incl. adaptation， protection)" B 
00669 b3463 ftsE く 222 "Cell processes (incl. adaptation， protection)" Bsu Eco Hin Mpn 
b3464 ftsY く 497 。'Celprocesses (incl. adaptation， protcction)" Bsu Eco Hin Mpn 
00670 b3465 yhhF 〉 198 "Hypothetical， unclassified， lInk.nown" B 
b3466 b3466 〉 89 "Hypothetical， unclassified， unknown" B 
00671 b3471 yhhQ 〉 221 "Hypothctical， unclassified， unknown" B 
b3472 b3472 〉 203 "Hypothetical， unclassilied， unknown" B 
00672 b3476 nikA 〉 524 Transport and binding proteins Hpy 
b3477 nikB 〉 314 Transport and binding protcins Hpy 
00672 
b3476 nikA 〉 524 Transport and binding proteins BSl Eco 
b3477 nikB 〉 314 Transport and binding proteins Bsu Eco 
b3478 nikC 〉 277 Transport and binding proteins Bsu Eco 
b3476 nikA 〉 524 Transport and binding proteins Eco 
00672 b3477 nik.B 〉 314 Transport and binding proteins Eco 
b3478 nikC 〉 277 Transport and binding proteins Eco 
b3479 nikD 〉 254 Transport and binding proteins Eco 
b3476 nikA 〉 524 Transport and binding proteins B Bsu Eco Hin Hpy 
00672 
b3477 nikB 〉 314 Transport and binding proteins B Bsu Eco Hin Hpy 
b3478 nikC 〉 277 Transport and binding proteins B Bsu Eco Hin Hpy 
b3479 nikD 〉 254 Transport and binding proteins B Bsu Eco Hin Hpy 
b3480 nikE 〉 268 Transport and binding proteins B BSlI Eco Hin Hpy 
00672 b3477 nikB 〉 314 Transport and binding proteins Bsu Eco Hin 
b3478 nikC 〉 277 Transport and binding protcins Bsu Eco Hin 
00672 
b3477 nikB 〉 314 Transport and binding protciJ1s Bsu Syn 
b3478 nikC 〉 277 Transport and binding proteins Bsu Syn 
b3479 nikD 〉 254 Transport and binding protcins Bsu Syn 
b3477 nikB 〉 314 Transport and binding protcins Hin Mgc Mpn 
00672 b3478 nikC 〉 277 Transport and binding protcins Hin Mgc Mpn 
b3479 nikD 〉 254 Transport and binding proteins Hin Mge Mpn 
b3480 nikE 〉 268 Transporl and binding proteins Hin Mge Mpn 
〆" 00672 b3478 nikC 〉 277 Transport and binding proteins Eco Hpy Mpn Syn b3479 nikD > 254 Transport and binding proteins Eco Hpy Mpn S戸1
00672 b3479 nikD 〉 254 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Scc Syn 
b3480 nikE 〉 268 Transport and binding proteins Bsu Eco Hin Hpy Mgc Mja Mpn Scc Syn 
00673 b3482 rhsB 〉 1411 "Hypo山etical，unclassified， unknown" B Eco 
b3483 yhhH 〉 122 "Hypothetical， unclassified， unknown" B Eco 
00674 b3485 yhhJ く 375 "Hypothetical， unclassified， unknown" Bsu Eco Mja Mpn M山Syn
b3486 b3486 〈 894 Putativc transport proteins Bsu Eco Mja Mpn M山Syn
b3485 yhhJ く 375 "Hypothetical， unclassified， unknown" B Eco 00674 
b3486 b3486 く 894 Putative transport proteins B Eco 
b3487 yhil く 355 Putative regulatory proteins B Eco 
00674 b3486 b3486 く 894 Putative transport protcins Bsu Eco Syn 
b3487 yhiI く 355 Putative regulatory proteins Bsu Eco Syn 
00675 b3489 yhiK く 123 "Hypothetical， unclassified， unknown" B Eco 
b3490 yhiL く 412 "Hypo山etical，unclassified， unknown" B Eco 
00676 b3497 yhiQ く 250 "Hypo山etical，unclassified， unknown" B 
b3498 prlC く 680 "Translation， post-translationalmodification" B 
00677 b3501 arsR 〉 117 "Cell processes (incl. adaptation， protection)" Bsu Syn 
b3502 arsB 〉 436 "Ccll processes (incl. adaptation， protection)" Bsu Syn 
b3501 arsR 〉 117 "Ccll processes (incl. adaptation， protcction)" B 00677 
b3502 arsB 〉 436 "Cell processes (incl. adaptation， protection)" B 
b3503 arsC 〉 141 "Cell prωesscs (incl. adaptation， protcction)" B 
00677 b3502 arsB 〉 436 "Ccll processes (incl. adaptation， protcction)" Eco 
b3503 arsC 〉 141 "Cell processes (incl. adaptation， protection)" Eco 
00678 b3509 hdeB く 112 "Hypo出etical，unclassified， unknown" B Eco 
b3510 hdeA 〈 110 "Hypothetical， unclassified， unknown" B Eco 
00679 b3513 yhiU 〉 385 "Cell prOCCSSCS (incl. adaptation， protection)" B Eco Hin Hpy Sce Syn 
b3514 yhiV 〉 1037 "Ccll processes (incl. adaptation， protcction)" B Eco Hin Hpy Sce Syn 
00680 b3521 yhjC 〉 323 Putative regulatory protcins B Bsu 
b3522 yhjD 〉 337 "Hypothetical， unclassified， unknown" B Bsu 
b3530 yhjL 〈 1166 Putative enzymes B 
b3531 yhjM く 368 Putative enzymes B 
00681 b3532 yhjN く 779 1 Hypo山etical，unclassified， unknown" B 
b3533 b3533 〈 888 "Hypothetical， unclassified， unknown" B 
b3534 b3534 〈 242 "Hypothetical， unclassified， unknown" B 
b3535 b3535 〈 62 "Hypothetical， unclassified， unknown" B 
00681 b3532 yhjN 〈 779 "Hypothetical， unclasified， unknown" Syn 
b3533 b3533 〈 888 "Hypothetical， unclassified， unknown" Syn 
00682 
b3536 yhjS 〉 523 "Translation， post-tr創刊lationalmodification" B 
b3537 b3537 〉 62 "Hypothetical， unclassified， unknown" B 
b3538 yhjU 〉 559 "Hypothetical， unclassificd， unknown" B 
00683 b3540 dppF く 334 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
b3541 dppD く 327 Transport and binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Scc Syn 
00683 
b3540 dppF 〈 334 Transport and binding proteins Bsu Syn 
b3541 dppD く 327 Transport and binding proteins Bsu Syn 
b3542 dppC く 300 Transport and binding protelns Bsu Syn 
b3540 dppF 〈 334 Transport創1dbindlng proteins Hin Mge Mpn 
00683 b3541 dppD く 327 Transpolt and binding protcins Hm Mge Mpn 
b3542 dppC く 300 Transport and binding proteins Hin MgeMpn 
b3543 dppB 〈 339 Transport and binding proteins Hin Mge Mpn 
b3540 dppF 〈 334 Transport and binding proteins B Bsu Eco Hin Hpy 
00683 
b3541 dppD く 327 Transport and binding proteins B Bsu Eco Hin Hpy 
b3542 dppC く 300 Transport and binding proteins B Bsu Eco Hin Hpy 
b3543 dppB く 339 Transport and binding protems B Bsu Eco Hin Hpy 
b3544 dppA 〈 535 Transport and binding protelns B Bsu Eco Hin Hpy 
00683 b3541 dppD く 327 Transport and binding proteins Bsu Eco Hin Hpy MU1 Syn 
b3542 dppC く 300 Transport and binding proteins Bsu Eco Hin Hpy M山Syn
00683 
b3541 dppD く 327 Transport and binding proteins BSl 
b3542 dppC く 300 Transport and bmding proteins BSl 
b3543 dppB く 339 Transport and binding proteins BSl 
b3541 dppD く 327 Transport and binding proteins Eco 
00683 b3542 dppC く 300 Transport and binding protcins Eco 
b3543 dppB く 339 Transport and binding proteins Eco 
b3544 dppA く 535 Transport and binding protems Eco 
00683 b3542 dppC く 300 Transport and binding proteins Bsu Eco Hin Mpn 
b3543 dppB 〈 339 Transport and binding proteins Bsu Eco Hm Mpn 
00683 
b3542 dppC く 300 Transport and binding proteins Bsu Eco 
b3543 dppB く 339 Transport and binding proteins BSl Eco 
b3544 dppA 〈 535 Transport and binding proteins Bsu Eco 
00683 b3543 dppB く 339 Transport and binding proteins Hpy 
b3544 dppA 〈 535 Transport and binding proteins Hpy 
00684 b3549 tag 〉 187 "DNA rcplication， recombination， modification and r巴pair" B 
b3550 yiaC 〉 146 "HYPoU1etical， unclassitied， unknown" B 
00685 b3557 yi5A 〉 173 "Hypo山etical，unclassitied， unknown" B Hin 
b3558 yi5B 〉 283 "phage， tr創1sposon，or plasmid" B Hin 
00686 b3559 glyS 〈 689 "Translation， post-translational modification" B Bsu 
b3560 glyQ く 303 "Translation， post-translational modification" B Bsu 
00687 b3562 yiaA く 146 "Hypo山etica1，unclassified， unknown1 B Eco 
b3563 yiaB く 117 lIHypoU1etical， unclassified， unknown" B Eco 
00688 b3564 xylB く 484 Carbon compound catabolism B Bsu 
b3565 xylA く 440 Carbon compound catabolism B Bsu 
00689 b3566 xy1F 〉 330 Transport and binding proteins Eco Sce 
b3567 xy1G > 513 Transport and binding proteins Eco Sce 
00689 
b3566 xylF 〉 330 Transport and binding proteins Eco 
b3567 xylG 〉 513 Transport and binding proteins Eco 
b3568 xylH 〉 393 Transport and binding proteins Eco 
b3566 xylF 〉 330 Transport and binding proteins B 
00689 b3567 xy1G 〉 513 Transport and binding proteins B 
b3568 xy1H 〉 393 Transport and binding proteins B 
b3569 xylR > 392 Carbon compound catabolism B 
00689 b3567 xylG 〉 513 Transport and binding proteins Bsu Eco Hin Mge Mja Mpn S卯
b3568 xy1H 〉 393 Transport and binding proteins Bsu Eco Hin Mge Mja Mpn Syn 
00689 
b3567 xylG 〉 513 Transport and binding proteins Eco 
b3568 xylH 〉 393 Transport and binding proteins Eco 
b3569 xylR 〉 392 Carbon compound catabo1ism Eco 
00689 b3568 xy1H 〉 393 Transport and binding proteins Eco 
b3569 xy1R 〉 392 Carbon compound catabo1ism Eco 
00690 b3575 b3575 〉 332 Putative enzymes B 
b3576 yiaL 〉 155 Putative enzymes B 
00691 b3577 yiaM 〉 157 。lHYPoU1etical，unclasifed， unknown" Bsu Hin Syn 
b3578 yiaN 〉 424 Cell structure Bsu Hin Syn 
b3577 yiaM 〉 157 "Hypo出etical，unclassified， unknown" Hin 
。0691 b3578 yiaN 〉 424 Cel structure Hin 
b3579 yiaO 〉 328 Putative transport proteins Hin 
b3580 1yxK 〉 498 Carbon compound catabo1ism Hin 
b3577 yiaM 〉 157 "Hypo山etical，unc1asifed， unknown" B 
b3578 yiaN 〉 424 Cell structure B 
b3579 yiaO 〉
00691 
328 PlItative transport proteins B 
b3580 lyxK 〉 498 Carbon compollnd catabo1ism B 
b3581 yiaQ 〉 220 lIHYPoU1etica1， unclasifed， unknown" B 
b3582 yiaR 〉 297 llHypothetical， unc1assified， unknown" B 
b3583 yiaS 〉 231 Energy metabolism B 
00691 b3578 yiaN 〉 424 Cel structure Hin 
b3579 yiaO 〉 328 Putative transport proteins Hin 
00691 b3581 yiaQ 〉 220 lHypo山etica1，unclassifed， unknown1 Mpn 
b3582 yiaR 〉 297 lIHypoU1etical， unclasified， unknown1 Mpn 
00691 
b3581 yiaQ 〉 220 lIHYPoU1etical， unclassified， unknown" Eco 
b3582 yiaR 〉 297 llHypo山ctical，unclassified， unknown" Eco 
b3583 yiaS 〉 231 En巴rgymetabolism Eco 
00691 b3582 yiaR > 297 "Hypothctical， unclassified， unknown" Hin 
b3583 yiaS 〉 231 Encrgy metabolism Hin 
00692 b3586 yiaV く 378 Putative transport proteins B Eco 
b3587 yiaW く 107 "Hypothetica1， unclassified， unknown" B Eco 
00693 b3590 selB く 614 "Translation， post-translational modification" B Hin 
b3591 selA く 463 "Translation， post-translational modification" B Hin 
。0694 b3593 rhsA 〉 1377 "Hypothetical， unclasified， unknown" B 
b3594 yibA 〉 280 "Hypothetical， unclasified， unknown" B 
b3595 yibJ > 233 "Hypothetical， unclassified， unknown" B 
00694 b3594 yibA 〉 280 IHypothetical， unclasified， unknown" Eco 
b3595 yibJ 〉 233 。IHypothetical，unclasified， unknownll Eco 
00695 b3597 yibH く 378 Structural proteins B Eco 
b3598 yibl く 120 IHypo山etical，unclasified， unknown 1 B Eco 
00696 b3599 mtlA 〉 637 Transport and binding proteins Bsuル1pn
b3600 mtlD > 382 Carbon compound catabolism Bsu Mpn 
b3599 mtlA 〉
00696 
637 Transport and binding proteins B 
b3600 mtlD 〉 382 Carbon compound catabolism B 
b3601 mtlR 〉 195 Carbon compound catabolism B 
00697 b3604 lctR 〉 258 Energy metabolism B 
b3605 lctD 〉 396 Energy metabolism B 
00698 b3608 gpsA 〈 339 Energy metabolism B 
b3609 secB く 155 Transport and binding proteins 8 
00699 b3612 yibO 〉 514 "Hypothetical， unclasifed， unknownl B Bsu 
b36J3 yibP 〉 427 Cel structure B Bsu 
00700 b3616 tdh く 341 Amino acid biosynthesis and metabolism B Bsu Eco 
b3617 kbl 〈 398 Central intermediary metabolism B Bsu Eco 
00701 b3619 rfaD 〉 310 Cel structlre Syn 
b3620 rfaF 〉 348 Cel structure Syn 
b3619 rfaD 〉 310 Cel structure B 
00701 b3620 rfaF 〉 348 Cel structure B 
b3621 rfaC 〉 319 Cel structure B 
b3622 rfaL 〉 419 Cel structure B 
00701 b3620 rfaF 〉 348 Cel structure Eco 
b3621 rfaC > 319 Cel structure Eco 
b3623 rfaK く 357 Cel structure B 
b3624 rfaZ く 283 Cel structure B 
b3625 rfaY く 232 Cel structure B 
b3626 rfaJ く 338 Cel structure B 
00702 b3627 rfal く 339 Cel strlcture B 
b3628 rfaB 〈 369 Cel strlcture B 
b3629 rfaS く 31 Cel strlcture B 
b3630 rfaP く 265 Cel structlre B 
b363 1 rfaG 〈 374 Cel slructure B 
b3632 rfaQ く 344 Cel structure B 
00702 b3626 rfaJ 〈 338 Cel structure Eco 
b3627 rfal く 339 Cel structure Eco 
00702 b3627 rfal く 339 Cel strucωrc Syn 
b3628 rfaB 〈 369 Cel slructure Syn 
00702 b363 1 rfaG 〈 374 Cel structure Mth 
b3632 rfaQ く 344 Cel structure M出
00703 b36331 kdtA I > Ccll structure B Hin 
b36341 kdtB I > Cel structure B Hin 
operon# b# gene dir length function speCles 
00704 b3636 rpmG く 55 "Translation， post-translational modification" B 
b3637 rpmB く 78 "Translation， post-translational modification" B 
00705 b3639 dfp 〉 430 "DNA rcplication， rccombination， modification and repair" B 
b3640 dut 〉 151 Nucleotide biosynthesis and metabolism B 
00706 b3642 pyrE く 213 Nucleotide biosynthesis and metabolism B Hin 
b3643 rph く 228 "DNA rcplication， recombination， modification and repair" B Hin 
00707 b3649 rpoZ 〉 91 ''Transcription， RNA processing and degradation" Hpy 
b3650 spoT 〉 702 Regulatory function Hpy 
b3649 rpoZ 〉 91 "Transcription， RNA processing and degradation" B 
00707 b3650 spoT 〉 702 Regulatory function B 
b3651 spoU 〉 229 "Transcription， RNA processing and degradation" B 
b3652 recG 〉 693 "DNA replication， rccombination， modifcation and repair" B 
00707 b3650 spoT 〉 702 Regulatory function Syn 
b3651 spoU 〉 229 "Transcription， RNA processing and degradation" Syn 
00708 b3656 yicl く 772 "Hypothetical， unclasified， unknown" B Eco 
b3657 yicJ く 479 Putative transport proteins B Eco 
00709 b3662 yicM く 451 Putative regulatory proteins Eco 
b3663 yicN 〈 159 "Hypothetical， unclassified， unknown" Eco 
00709 
b3662 yicM く 451 Putative regulatory proteins B 
b3663 yicN 〈 159 "Hypothetical， unclasifed， unknown" B 
b3664 yicO 〈 470 "Hypothetical， unclassified， unknown" B 
00710 b3667 uhpC く 440 Transport and binding protcins Eco Sce 
b3668 uhpB く 501 Transport and binding proteins Eco Sce 
00710 
b3667 uhpC 〈 440 Transport and binding proteins 8 
b3668 uhpB く 501 Transport and binding proteins B 
b3669 uhpA 〈 196 Transport and binding proteins B 
00710 b3668 uhpB く 501 Transport and binding proteins Bsu Eco M山Syn
，/ー ¥ b3669 lIhpA く 196 Transport and binding proteins Bsu Eco M山Syn
00711 b3670 ilvN 〈 96 Amino acid biosyn山esis加 dmetabolism Bsu Eco Hin Mth 
b367 1 ilvB く 562 Amino acid biosynthesis and mctabolism Bsu Eco Hin Mth 
b3670 ilvN く 96 Amino acid biosynthesis and metabolism B 00711 
b3671 ilvB 〈 562 Amino acid biosynthesis and metabolism B 
b3672 b3672 く 32 "Hypothetical， unclasifed， unknown" B 
00712 
b3674 yidF く 165 Putative reglatory proteins B 
b3675 yidG く 120 "Hypothetical， lInclasifed， lInknown" B 
b3676 yidH く 15 "Hypothetical， unclasifed， lInknown" B 
00713 b3678 yicU く 497 Putative enzymes B Hin 
b3679 yidK く 571 PlItative transport proteins B Hin 
b3681 glvG 〈 212 Transport and binding proteins B 00714 
b3682 glvB く 161 Transport and binding proteins B 
b3683 glvC く 455 Transport and binding proteins B 
007]5 b3692 yidU 〈 587 PlItative reglatory proteins Syn 
b3693 yidV く 292 "Hypothetical， unclassifled， unknown" Syn 
b3692 yidU く 587 Putative regulatory proteins B 
00715 b3693 yidV く 292 "Hypo山etical，unclassified， unknown" B 
b3694 b3694 く 98 Putative regulatory proteins B 
b3695 yidW 〈 128 "Hypothetical， unclassified， unknown" B 
00716 
b3700 rccF く 357 "DNA replication， recombination， modification and rcpair" B Hin 
b3701 dnaN く 366 "DNA replication， recombination， modification and repair" B Hin 
b3702 dnaA く 467 "DNA rcplication， recombination， modification and rcpair" B Hin 
00717 b3703 rpmH > 46 "Translation， post-translational modification" B Hin Syn 
b3704 mpA 〉 119 "DNA rcplication， recombination， modification and repair" B Hin Syn 
00718 b3708 lnaA 〉 476 Amino acid biosynthesis and metabolism B Mja 
b3709 tnaB 〉 415 Transport and binding proteins B Mja 
00719 b3710 yidY 〉 391 Putative regulatory proteins B Bsu Eco 
b3711 yidZ 〉 319 Putative regulatory proteins B Bsu Eco 
00720 b3712 yieE 〉 253 "Hypothetical， unclassified， unknown" B 
b3713 b3713 〉 188 "Hypothetical， unclassified， unknown" B 
00721 b3716 yieI 〉 155 "Hypothetical， unclassified， unknown" B 
b3717 yieJ 〉 195 "Hypothetical， unclassificd， unknown" B 
00722 b3719 yieL 〈 400 Putative enzymes B 
b3720 yieC く 538 "Hypothetical， unclassified， unknown" B 
00723 b3721 bglB く 470 Carbon compound catabolism Bsu Eco Sce 
b3722 bglF く 625 Transport and binding proteins Bsu Eco Sce 
b3721 bglB 〈
00723 
470 Carbon compound catabolism B 
b3722 bglF く 625 Transport and binding proteins B 
b3723 bglG 〈 278 Carbon compound catabolism B 
00723 b3722 bglF 〈 625 Transport and binding proteins Bsu Eco 
b3723 bglG く 278 Carbon compound catabolism Bsu Eco 
00724 b3724 phoU 〈 241 Regulatory function Bsu 
b3725 pstB く 257 Transport and binding protcins Bsu 
b3724 phoU く 241 Regulatory function Mge Mpn 
00724 
b3725 pstB 〈 257 Transport and binding proteins Mge Mpn 
b3726 pstA く 296 Transport and binding proteins MgeMpn 
b3724 phoU く 241 Regulatory仇JI1ction B MjaM山
b3725 pstB く 257 Transport and binding proteins B MjaM山
00724 
b3726 pstA 〈 296 Traosport and binding proteins B MjaM山
b3727 pstC く 319 Transport and binding proteins B MjaM山
b3728 pstS く 346 Transport and binding proteins B MjaM山
00724 b3725 pstB く 257 Transport and binding proteins Bsu Eco Hin Hpy Mgc Mja Mpn Sce Syn 
b3726 pstA く 296 Transport aod binding proteins Bsu Eco Hin Hpy Mge Mja Mpn Sce Syn 
00724 
b3725 pstB く 257 Transport and binding proteins Bsu Eco Hin Mpn Syn 
b3726 pstA く 296 Transport and binding proteins Bsu Eco Hin Mpn Syn 
b3727 pstC く 319 Transport and binding proteins Bsu Eco Hin Mpn Syn 
b3725 pstB く 257 Transport and binding proteins Syn 
00724 b3726 pstA く 296 Transport and binding proteins Syn 
b3727 pstC く 319 Transport and binding proteins Syn 
b3728 pstS く 346 Transport and binding proteins Syn 
00724 b3726 pstA く 296 Transport and binding proteins Bsu Eco Hin Mja M山Syn
b3727 pstC 〈 319 Transport and binding proteins Bsu Eco Hin Mja M山Syn
b3726 pstA く 296 Transport and binding proteins Hin Hpy 
00724 
b3727 pstC く 319 Transport and binding proteins Hin Hpy 
b3728 pstS く 346 Transport and binding proteins Hin Hpy 
00724 b3727 pstC く 319 Transport and binding proteins Mpn 
b3728 pstS く 346 Transport and binding proteins Mpn 
00725 b3729 glmS く 609 Central intemlediary metabolism B Mja 
b3730 glmU く 456 Central intemlediary metabolism B Mja 
00726 b3731 atpC く 139 Energy metabolism Syn 
b3732 atpD く 460 Energy metabolism Syn 
b373 1 atpC く 139 Energy metabolism Hpy 
00726 b3732 atpD く 460 Energy metabolism Hpy 
b3733 atpG く 287 Energy metabolism Hpy 
b3734 atpA く 513 Energy metabolism Hpy 
b3731 atpC く 139 Energy metabolism Mpn 
b3732 atpD く 460 Energy metabolism Mpn 
00726 
b3733 atpG く 287 Energy metabolism Mpn 
b3734 atpA く 513 Energy metabolism Mpn 
b3735 atpH く 177 Energy metabolism Mpn 
b3736 atpF く 156 Energy metabolism Mpn 
b3737 atpE く 79 Energy metabolism Mpn 
b3731 atpC 〈 139 Energy metabolism Bsu Hin Mge 
b3732 atpD 〈 460 Energy metabolism Bsu Hin Mgc 
b3733 atpG く 287 Energy mctabolism Bsu Hin Mge 
00726 b3734 atpA く 513 Energy metabolism Bsu Hin Mge 
b3735 atpH く 177 Energy metabolism Bsu Hin Mge 
b3736 atpF く 156 Energy metabolism Bsu Hin Mge 
b3737 atpE く 79 Energy metabolism Bsu Hin Mge 
b3738 atpB く 271 Energy metabolism Bsu Hin Mge 
b3731 atpC く 139 Energy metabolism B 
b3732 atpD 〈 460 Energy metabolism B 
b3733 atpG く 287 Energy metabolism B 
b3734 atpA く 513 Energy metabolism B 
00726 
b3735 atpH 〈 177 Energy melabolism B 
b3736 atpF く 156 Energy metabolism B 
b3737 atpE く 79 Energy metabolism B 
b3738 atpB く 271 Energy metabolism B 
b3739 atpI く 130 Energy metabolism B 
00726 b3732 atpD く 460 Energy metabolism Syn 
b3733 atpG く 287 En巴rgymetabolism Syn 
00726 
b3732 atpD く 460 Energy metabolism Bsu Hin Hpy Mge Mpn 
b3733 atpG く 287 Energy metabolism Bsu Hin Hpy Mge Mpn 
b3734 atpA く 513 Energy metabolism Bsu Hin Hpy Mge Mpn 
00726 b3733 atpG く 287 Energy metabolism Eco Syn 
b3734 atpA < 513 Energy metabolism Eco Syn 
b3736 atpF く 156 Energy rnetabolism Syn 
00726 
b3737 atpE く 79 Energy metabolisrn Syn 
b3738 atpB 〈 271 Energy metabolisrn Syn 
00726 b3737 atpE く 79 Energy metabolism Hin 
b3738 atpB 〈 271 Energy metabolisrn Hin 
00727 b3740 gidB く 207 "DNA replication， recombination， modification and repair" Bsu Mge Mpn 
b3741 gidA く 629 "DNA replication， recombination， modification and repair" Bsu Mge Mpn 
00727 
b3740 gidB く 207 "DNA replication， recombination， modification and rcpair" B 
b3741 gidA く 629 "DNA replication， recombination， modification and rcpair" B 
b3742 mioC く 147 "DNA replication， recombination， modification and rcpair" B 
00727 b3741 gidA く 629 "DNA replication， recombination， modificationζ叩 drcpair" BSl 
b3742 mioC 〈 147 "DN A replication， recombination， modification創ldrcpair" BSl 
b3748 rbsD 〉 151 Transport and binding proteins Bsu 
00728 b3749 rbsA > 501 Transport and binding proteins Bsu 
b3750 rbsC 〉 321 Transport and binding proteins Bsu 
b3751 rbsB 〉 296 Transport and binding proteins BSl 
b3748 rbsD 〉 151 Tr創lsportand binding proteins B 
00728 
b3749 rbsA 〉 501 Transport and binding proteins B 
b3750 rbsC 〉 321 Transport and binding protcins B 
b3751 rbsB 〉 296 Transport and binding protcins B 
b3752 rbsK 〉 309 Carbon compolnd catabolism B 
00728 b3749 rbsA 〉 501 Transport and binding proteins Bsu Eco Hin Hpy Mja Syn 
b3750 rbsC 〉 321 Transport and binding proteins Bsu Eco Hin Hpy Mja Syn 
00728 
b3749 rbsA 〉 501 Transport and binding protcins Eco 
b3750 rbsC 〉 321 Transport and binding proteins Eco 
b3751 rbsB 〉 296 Transport and binding proteins Eco 
00728 b3750 rbsC 〉 321 Transport and binding proteins Eco 
b3751 rbsB 〉 296 Transport and binding proteins Eco 
00728 b3751 rbsB 〉 296 Transport and binding proteins Bsu 
b3752 rbsK 〉 309 Carbon compound catabolism BSl 
00729 b3754 yieO く 475 Putative tr創lsportproteins B Eco 
b3755 yieP く 181 "Hypothctical， unclassificd， unknown" B Eco 
b3756 rrsC 〉 rRNA B 
b3757 gltU 〉 tRNA B 
00730 b3758 rlC 〉 rRNA B 
b3759 rrfC 〉 rRNA B 
b3760 aspT 〉 tRNA B 
b3761 trpT 〉 民NA B 
00731 b3762 yifA 〈 198 "Hypothetical， unclassified， llnknown" B 
b3763 pssR 〈 133 Faty acid and phospholipid metabolism B 
b3766 ilvL > 32 Amino acid biosynthesis and metabolism B 
b3767 ilvG 1 〉 327 Amino acid biosynthcsis and metabolism B 
00732 b3768 ilvG 2 〉 221 Amino acid biosynthcsis and metabolism B 
b3769 ilvM 〉 87 Amino acid biosynthesis and metabolism B 
b3770 ilvE 〉 309 Amino acid biosynthcsis and metabolism B 
b3771 ilvD 〉 605 Amino acid biosynthesis and metabolism B 
00733 b3776 b3776 〈 91 "Hypothetical， unclasified， lnknown" B 
b3777 b3777 く 86 "Hypo山etical，unclassified， unknown" B 
00734 b3782 rhoL 〉 33 "Transcription， RNA processing and dcgradation" B 
b3783 rho 〉 419 "Transcription， RNA processing and degradatioo" B 
b3784 rfe 〉 367 Cel structure B 
b3785 b3785 〉 349 Cel structure B 
00735 b3786 rf田 〉 389 Central intemlediary metabolism B 
b3787 rffD 〉 420 Ccntral intemlediary metabolism B 
b3788 rffG 〉 355 Central intermediary metabolism B 
b3789 rffH 〉 293 Central intcmlediary mctabolism B 
00735 b3786 rf厄 〉 389 Central intermediary metabolism M山
b3787 rffD 〉 420 Central intermediary metabolism M山
00735 b3787 rffD 〉 420 Central intermediary metabolism Bsu Mja 
b3788 rffG 〉 355 Ccntral intermediary mctabolism Bsu Mja 
00735 b3788 rffG 〉 355 Central intermediary metabolism Bsu Eco Hpy Mth Syn 
b3789 rf仔f > 293 Central int巴rmediarymetabolism Bsu Eco Hpy Mth Syn 
00736 b3790 yill-1 〉 181 "Hypothetical， unclassifted， unknown" Bsu 
b3791 yifl 〉 376 Putative regulatory proteins Bsu 
b3790 yifl- 〉 181 "Hypothetical， unclassified， unknown" B 
b3791 yifl 〉 ヌ76 Putative regulatory proteins B 
b3792 yifJ 〉 416 Putative enzymes B . 
b4404 b4404 > 74 "Hypothetical， unclassificd， unknown" B 
b4405 b4405 〉 204 "Hypothetical， unclassifted， unknown" B 
b3793 rf汀 〉 450 Ccll structure B 
b3794 rffM 〉 246 Cell structure B 
b3796 argX 〉 tRNA B 
00737 b3797 hisR > tRNA B 
b3798 leuT 〉 tRNA B 
b3799 proM > tRNA B 
00738 b3802 hemY 〈 398 "Biosynthesis of cofactors， pros山eticgroups and carricrs" Hin Sce 
b3803 hemX く 393 "Biosynthesis of cofactors， prosthetic groups and cariers" Hin Sce 
b3802 hemY く 398 "Biosynthesis of cofactors， pros山eticgroups and carriers" B 
00738 b3803 hemX く 393 "Biosynthcsis of cofactors， prosthetic groups and carriers" B 
b3804 hemD く 246 "Biosynthesis of cofactors， pros出eticgroups and carriers" B 
b3805 hemC く 320 "Biosynthesis of cofactors， pros山eticgroups and carriers" B 
00738 b3803 hemX 〈 393 "Biosynthesis of cofactors， pros山eticgroups and carriers" S戸1
b3804 hemD く 246 "Biosynthesis of cofactors， prosthetic groups and caπiers" Syn 
00738 b3804 hemD く 246 "Biosynthcsis of cofactors， prosthetic groups and carriers" Bsu 
b3805 hemC く 320 "Biosynthesis of cofactors， pros山eticgroups and carriers" Bsu 
b3809 dapF 〉 275 Amino acid biosynthesis and metabolism B 
00739 b3810 yigA 〉 235 "Hypothetical， unclassifted， unknown" B 
b3811 xerC 〉 298 "DNA replication， recombination， modiftcation and repair" B 
b3812 yigB 〉 238 Putative enzymcs B 
00740 b3814 b3814 く 99 "Hypothetical， unclasifted， unknown" B 
b3815 yigE く 161 "Hypothetical， unclassifted， unknown" B 
00741 b3817 yigF 〈 126 "Hypothetical， unclassifted， unknown" B 
b3818 yigG く 138 "Hypothetical， unclassifted， unknown" B 
00742 b3819 rarD く 300 "Hypothetical， unclassificd， unknown" B 
b3820 yigI く 161 "Hypothetical， unclasiftcd， unknown" B 
00743 b3833 yigO > 251 "Hypothetical， unclasifed， unknown" Syn 
b3834 yigP 〉 201 "Hypothetical， unclassified， unknown" Syn 
b3833 yigO 〉 251 "Hypothetical， unclasified， unknown" B 
b3834 yigP 〉 201 "Hypo山etical，unclassified， unknown" B 
b3835 b3835 〉 546 "Hypothetical， unclassifted， unknown" B 
b3836 
00743 
b3836 〉 103 "Hypothetical， unclassifted， unknown" B 
b3837 b3837 〉 113 "Hypothetical， unclassifted， unknown" B 
b3838 b3838 〉 145 "Hypothetical， unclassified， unknown" B 
b3839 yigU > 258 "Hypothetical， unclassified， unknown" B 
b3840 yigW 〉 206 "Hypo山ctical，unclassifted， unknown" B 
b3841 yigW 〉 113 "Hypothetical， unclassified， unknown" B 
00743 b3838 b3838 〉 145 "Hypothetical， unclassifted， unknown" Bsu Eco 
b3839 yigU 〉 258 "Hypo山etical，unclassifted， unknown" Bsu Eco 
00744 b3843 yigC 〉 497 "Hypothetical， unclassifted， unknown" B 
b3844 ubiB 〉 233 Energy mctabolism B 
00745 b3845 fadA く 387 Fatty acid and phospholipid metabolism B Bsu Eco 
b3846 fadB く 729 Fatty acid and phospholipid metabolism B BSl Eco 
00746 
b3847 pepQ 〉 443 "Translauon， post-translational modification" B 
b3848 yigZ 〉 205 Putative enzymcs B 
b3849 trkH 〉 432 Transport and binding proteins B 
00746 b3848 yigZ 〉 205 Putative enzymes Hin 
b3849 trkH > 432 Transport and binding proteins Hin 
b3851 rrsA 〉 rRNA B 
b3852 ileT 〉 tRNA B 
00747 
b3853 alaT 〉 tRNA B 
b3854 rlA 〉 rRNA B 
b3855 rrfA 〉 rRNA B 
00748 b3856 b3856 く 170 "Hypothetical， unclasified， unknown" B Hin 
b3857 mobA く 194 "Biosynthesis of cofactors， prosthetic grolps and car巾rs" B Hin 
00749 b3859 yihE > 328 "Hypothetical， unclassified， unknown" B 
b3860 dsbA 〉 208 "Translation， post-translational modification" B 
00750 b3868 glnG く 469 Amino acid biosynthesis and metabolism Bsu Eco Hin Mth Syn 
b3869 gLnL く 349 Amino acid biosynthesis and metabolism Bsu Eco Hin M山Syn
00750 
b3868 glnG く 469 Amino acid biosynthesis and metabolism B Syn 
b3869 gLnL く 349 Arnino acid biosynthesis and metabolism B Syn 
b3870 glnA く 469 Amino acid biosyn山口isand metabolism B Syn 
00751 b3872 b3872 > 236 "Hypothetical， unclassified， unknown" B 
b3873 yihM 〉 326 "Hypothetical， unclassified， unknown" B 
b3875 b3875 く 230 "Hypothetical， unclasified， lnknown" B 
00752 b3876 b3876 く 487 Putative transport proteins B 
b3877 yihP く 468 Pl1tative transport proteins 8 
b3878 yihQ く 678 Putative enzymes 8 
00752 b3876 b3876 く 487 Putative transport proteins BSl1 Eco 
b3877 yihP く 468 Putative甘創刊portprotems Bsu Eco 
00752 b3877 yihP く 468 Putative tr創lsportproteins Bsu Eco 
b3878 yihQ く 678 Putative enzymes Bsu Eco 
00753 
b3880 yihS く 418 "Hypothetical， unclasified， unknown" B 
b3881 yihT く 292 PutaUve enzymes B 
b3882 yihU 〈 298 Putative enzymes B 
00754 b3883 yihV 〉 300 Putative enzymes B Bsu Eco M山
b3884 yihW 〉 269 Putative regulatory proteins B Bsu Eco M出
b3885 yihX 〉 206 Putative enzymes B 
00755 b3886 yihY 〉 290 "Hypothetical， unclasified， unknown" B 
b3887 yihZ > 145 "Hypothetical， unclasifed， unknown" B 
b3888 yiO 〉 329 PutaUve enzymes B 
00756 
b3891 fdhE く 309 Energy metabolism Hin 
b3892 fdol く 21 Energy metabolism Hin 
b3893 fdoH く 300 Energy metabolism Hin 
b3891 fdhE く 309 Energy metabolism B 
00756 b3892 fdoI く 21 Energy metabolism B 
b3893 fdoH く 300 Energy metabolism B 
b3894 fdoG く 1016 Energy metabolism B 
loperon#|b#lgeneldi中 function speCles 
。0756 b3892 fdol く 211 Energy metabolism Eco 
b3893 fdoH く 300 Energy mctabolism Eco 
b3894 fdoG く 1016 Energy metabolism Eco 
00756 b3893 fdoH く 300 Energy mctabolism Bsu Eco Hin Mja M山
b3894 fdoG 〈 1016 Energy metabolism Bsu Eco Hin Mja Mth 
b3897 frvR く 582 Transport and binding proteins B 
00757 b3898 frvX く 356 "Hypothetical， unclasified， unknown" B 
b3899 frvB 〈 485 Transport and binding proteins B 
b3900 frvA く 148 Transport and binding proteins B 
00757 b3899 frvB く 485 Transport and binding proteins Bsu 
b3900 frvA く 148 Transport and binding proteins Bsu 
00758 b3902 rhaD く 274 Carbon compound catabolism Bsu 
b3903 rhaA く 419 Carbon cOl1pound catabolism Bsu 
b3902 rhaD く 274 Carbon compound catabolisl1 B 
00758 
b3903 rhaA く 419 Carbon compound catabolism B 
b3904 rhaB く 489 Carbon compound catabolism B 
00758 b3903 rhaA く 419 Carbon compound catabolism Hin 
b3904 rhaB く 489 Carbon compound catabolisl1 Hin 
00759 b3905 rhaS 〉 278 Carbon compound catabolism B Eco 
b3906 rhaR 〉 312 Carbon compound catabolism B Eco 
00760 b391 cpxA く 457 Regulatory function B Bsu Eco Hin Hpy Mth Syn 
b3912 cpxR く 232 Putative regulatory proteins B Bsu Eco Hin Hpy Mth S戸1
00761 b3913 b3913 〉 49 "Hypothetical， unclasifed， unknown" B 
b3914 b3914 〉 122 "Hypothetical， unclasifed， unknown" B 
00762 b3922 yiS 〉 99 "Hypothetical， unclasified， unknown" B 
b3923 yiiT 〉 142 Putative regulatory proteins B 
00763 b3926 glpK く 502 Ccntral intcrmediary metabolisl1 B Bsu Hin 
b3927 glpF 〈 281 Transport and binding proteins B Bsu Hin 
00764 b3929 menG く 161 "Biosynthesis of cofactors， prosthctic groups and cariers" B Hin 
b3930 menA く 308 "Biosynthesis of cofactors， prosthetic groups and cariers" B Hin 
00765 b393 1 hslU く 443 "Cel processes (incl. adaptation， protection)" B Bsu HU1 Hpy 
b3932 hslV く 176 "Translation， post-translational modification" B Bsu Hin Hpy 
00766 b3939 metB 〉 386 Amino acid biosynthesis and metabolism BM出
b3940 meL 〉 810 Amino acid biosynthesis and mctabolism BM山
00767 
b3945 gldA く 380 Central intermediary metabolism B 
b3946 talC く 220 Energy metabolism B 
b3947 ptsA 〈 711 Transport and binding proteins B 
00767 b3946 talC く 220 Energy mctabolism Bsu 
b3947 ptsA く 711 Transport and binding proteins Bsu 
00768 b3949 frwC 〉 359 Carbon cOl1pound catabolism B Eco 
b3950 frwB 〉 106 Carbon compound catabolism B Eco 
00769 b395 1 pnD 〉 765 Energy mctabolism B Eco Hin Mth 
b3952 pOC 〉 292 Energy metabolism B Eco Hin M山
00770 
b3958 argC 〉 334 Amino acid biosynthesis and metabolism B 
b3959 argB > 258 Amino acid biosynthesis and metabolism B 
b3960 argH 〉 457 Amino acid biosynthesis and metabolism B 
00771 b3963 yijC 〉 234 "Hypo山etical，unclasified， unknown" B 
b3964 yijD 〉 19 "Hypothctical， unclasifi巴d，unknown" B 
00772 b3966 btuB 〉 614 Transport and binding proteins Syn 
b3967 murI 〉 289 Cel structure Syn 
b3966 btuB 〉 614 Transport and binding proteins B 
b3967 murl 〉 289 Cell structure B 
00772 b3968 rrsB 〉 rRNA B 
b3969 gltT 〉 tRNA B 
b3970 rlB 〉 rRNA B 
b3971 rfB 〉 rRNA B 
00773 b3972 murB 〉 342 Cell structure B 
b3973 birA > 321 "Biosynthesis ofcofactors， prosthetic groups and cariers" B 
b3976 thrU 〉 tRNA B 
00774 b3977 tyrU 〉 tRNA B 
b3978 glyT 〉 tRNA B 
b3979 lhrT 〉 tRNA B 
00775 b3983 rplK 〉 142 "Translation， post-trans1ational modification" B Hin Mge Mpn Mth 
b3984 rplA > 234 "Translation， post-translational modifcation" B Hin Mge Mpn M山
00776 b3985 rplJ 〉 165 "Translation， post-translational modification" B Hin Mge Mpn 
b3986 rplL 〉 121 "Translation， post-translational modification" B Hin Mge Mpn 
00777 b3987 rpoB 〉 1342 吋ranscription，RNA processing and degradation" B Bsu Eco Hin Mge Mja Mpn Mth Syn 
b3988 rpoC 〉 1407 ''Transcription， RNA processing and degradation" B Bsu Eco Hin Mge Mja Mpn Mlh Syn 
00778 b3990 thiH く 377 "Biosynthesis of cofactors， pros山etJcgroups加 dca汀iers" Eco 
b3991 山iG 〈 281 "Biosynthesis of cofactors， prosthetic groups and carriers" Eco 
b3990 thiH く 377 "Biosynthesis of cofactors， pros山eticgroups and carrieJγ B 
b3991 thiG く 281 "Biosynthcsis of cofactors， prosthetic groups and cariers" B 
00778 
b3992 thiF 〈 245 "Biosyn山esisof cofactors， pros山eticgroups and cariers" B 
b3993 thiE 〈 211 "Biosynthesis of cofactors， prosthetic groups and carriers" B 
b3994 thiC 〈 631 "Biosynthesis of cofactors， prosthetic groups and cariers" B 
00778 b3991 山iG く 281 "Biosynthesis of cofactors， prosthctic groups and cariers" Bsu 
b3992 thiF く 245 "Biosynthesis of cofactors， pros山elicgroups and cariers" Bsu 
00778 b3993 出iE 〈 21 "Biosynthesis of cofactors， prosthetic groups and cariers" Bsu 
b3994 thiC く 631 "Biosynthesis ofcofaclors， prosthetic groups and cariers" Bsu 
b3996 yjaD 〉 257 "Hypothetica1， unc1assifed， unknown" B 
00779 b3997 hemE 〉 354 "Biosynthesis of cofactors， prosthetic groups and carriers B 
b3998 yjaF 〉 225 "Hypothetica1， unc1assified， unknown" B 
b3999 yjaG 〉 196 "Hypo山etica1，unc1assified， unknown" B 
00780 b4000 hupA 〉 90 "DNA rep1ication， recombination， modification and repair" B 
b4001 yjaH > 231 "Hypothetica1， unc1asif巴d，unknown" B 
00781 b4005 purD く 429 Nuc1eotide biosynthesis and metabo1ism B Bsu Hin 
b4006 purH く 529 Nuc1eotide biosynthcsis and metabo1ism B Bsu Hin 
b4007 rrsE 〉 rRNA B 
00782 b4008 gltV 〉 tRNA B 
b4009 r1E 〉 rRNA B 
b4010 ril 〉 rRNA B 
00783 
b4014 aceB 〉 533 Centra1 intemlediary metabolism B 
b4015 aceA 〉 434 Central intermediary metabolism B 
b4016 accK 〉 578 Central intermediary metabolism B 
b4027 yjbF 〉
00784 
222 "Hypo山etical，unc1assified， unknown" B 
b4028 yjbG 〉 245 "HYPouletica1， unclassified， unknown" B 
b4029 yjbH 〉 698 "HypoU1etica1， unc1assificd， unknown" B 
00785 b4032 malG く 296 Transport and binding proteins Bsu Eco Hin Mge Mpn Syn 
b4033 malF く 514 Transport and binding proteins Bsu Eco Hin Mge Mpn Syn 
00785 
b4032 malG く 296 Transport and binding proteins B Bsu Syn 
b4033 malF く 514 Transport and binding protcins B Bsu Syn 
b4034 malE く 396 Transport and binding proteins B Bsu Syn 
00785 b4033 malF く 514 Transport and binding proteins Hin 
b4034 malE く 396 Transport and binding proteins Hin 
00786 b4035 malK 〉 371 Transport and binding proteins Syn 
b4036 lamB 〉 446 Transport and binding proteins Syn 
00786 
b4035 malK 〉 371 Transport and binding proteins B 
b4036 lamB > 446 Transport and binding proteins B 
b4037 malM 〉 306 Carbon compound catabolism B 
00786 b4036 lamB 〉 446 Transport and binding proteins Sce 
b4037 malM 〉 306 Carbon compound catabolism Scc 
00787 b4039 ubiC 〉 202 "Biosynthesis ofcofactors， prosthetic groups and canicrs" B 
b4040 ubiA 〉 290 "Biosynthesis ofcofactors， pros山eticgroups and caniers" B 
00788 b4043 lexA 〉 202 Regulatory function B 
b4044 dinF 〉 459 "Hypothetical， unclassified， unknown" B 
00789 b4047 yjbL 〉 84 "Hypothetical， unclasifed， unknown" B 
b4048 yjbM 〉 235 "Hypothetical， unclasified， unknown" B 
00790 b4049 yjbN 〉 345 "Hypothetical， unclasifed， unknown" B 
b4050 yjbO 〉 150 "Hypothetical， unclasifed， unknown" B 
00791 b4056 yjbQ 〉 138 "Hypothetical， unclasified， unknown" B 
b4057 yjbR 〉 118 "Hypothetica1， unc1assified， unknown" B 
00792 b4067 yjcG く 549 "Hypothetica1， unclasifed， lInknown" B 
b4068 yjcH く 104 "Hypothetical， unclasifed， unknown" B 
00793 b4070 nrfA 〉 478 Energy metabolism Eco 
b4071 nrfB 〉 190 Energy metabolism Eco 
b4070 nrfA > 478 Energy metabolism Hin 
00793 b4071 nrfB 〉 190 Energy metabolism Hin 
b4072 nrfC 〉 223 Energy metabolism Hin 
b4073 nrtD 〉 318 Energy metabolism Hin 
b4070 nrfA 〉 478 Energy metabolism B 
b4071 nrfB 〉 190 Energy mctabolism B 
00793 
b4072 nrfC 〉 223 Energy metabolism B 
b4073 nrlD 〉 318 Energy metabolism B 
b4074 nrfE 〉 552 Energy mctabolism B 
b4075 nrtF 〉 127 Energy mctabolism B 
b4076 nrfG 〉 198 Energy metabolism B 
00793 b4071 nrfB 〉 190 Energy metabolism Hin 
b4072 nrfC 〉 223 Energy metabolism Hin 
00793 b4072 nrfC 〉 223 Energy metabo1ism Eco 
b4073 nrlD 〉 318 Energy metabolism Eco 
00793 b4073 nrfD 〉 318 Energy metabo1ism Bsu 
b4074 nrfE 〉 552 Energy metabo1ism Bsu 
00794 b4080 yjcP 〈 488 Putative cnzymes B Sce 
b4081 yjcQ く 636 Putativc enzym巴S B Sce 
b4084 yjcT く 309 "Cel processes (incl. adaptation， protection)" B 
00795 b4085 yjcU く 231 Energy metabolism B 
b4086 yjcV く 326 Putative transport proteins B 
b4087 刀cW 〈 510 Putative transport proteins B 
00795 b4086 yjcV く 326 Putative transport proteins BSl Eco Hin Hpy Mge Mja Mpn M山Syn
b4087 yjcW く 510 Putative transport protcins Bsu Eco Hin Hpy Mge Mja Mpn Mth Syn 
b4091 phnQ く 135 "Hypothetical， unclassified， unknown" B 
b4092 phnP く 252 Central intermediary metabolism B 
b4093 phnO く 144 Central intemlediary metabolism B 
b4094 phnN く 185 C巴ntralintermediary metabolism B 
b4095 phnM く 378 Central intemlediary metabolism B 
b4096 phnL 〈 226 Central intermediary metabolism B 
b4097 phnK く 252 Ccntra1 intermediary mctabolism B 
00796 b4098 phnJ 〈 281 Central intemlediary metabolism B 
b4099 phnl 〈 354 Central intemlcdiary metabolism B 
b4100 phnH く 194 Central intennediary metabolism B 
b4101 phnG く 150 Central intemlcdiary metabolism B 
b4102 phnF く 241 Central intcrmediary metabolism B 
b4103 b4103 く 73 "Hypothetica1， unclassified， unknown" B 
b4104 phnE く 206 Transport and binding protcins B 
b4105 phnD く 338 Transport and binding proteins B 
b4106 phnC く 262 Transport and binding proteins B 
00796 b4096 phnL く 226 Central intermediary metabolism Bsu Eco Hin Hpy Mgc Mja Mpn Sce Syn 
b4097 phnK く 252 CentraJ intermediary metabolism Bsu Eco Hin Hpy Mge Mja Mpn Sce S戸1
00796 b4097 phnK く 252 Central interm巴diarymetabolism Bsu 
b4098 phnJ 〈 281 Central intermediary metabolism Bsu 
00796 b4J05 phnD く 338 Transport and binding proteins Mpn 
b4106 phnC く 262 Transport and binding proteins Mpn 
00797 b4109 yjdA > 742 Structura1 proteins B Eco Syn 
b4J 10 yjcZ 〉 281 "Hypothetical， unclassified， unknown" B Eco Syn 
00798 b4J12 basS く 363 吋ranscription，RNA processing and degradation" B Bsu Eco Hin Hpy M山Syn
b4113 basR く 222 "Transcription， RNA proccssing and degradation" B Bsu Eco Hin Hpy Mth Syn 
00799 b4116 adiY く 253 Putative regulatory proteins B 
b4117 adi 〈 756 Amino acid biosynthesis and metabolism B 
00800 b4119 melA 〉 451 Carbon compound catabo1ism B Eco 
b4120 melB > 469 Transport and binding proteins B Eco 
00801 b4124 yjdG く 239 Putativc regulatory proteins B Bsu Eco Hin Hpy Syn 
b4125 yjdH く 543 Putative regulatory proteins B Bsu Eco Hin Hpy S戸1
00802 b4126 yjdI 〉 76 "Hypo山etical，unclasified， unknown" B 
b4127 yjdJ 〉 90 "Hypothetical， unclassified， unknown" B 
00803 b4131 cadA 〈 715 Amino acid biosynthesis and metabolism Eco Hin 
b4132 cadB く 444 Transport and binding proteins Eco Hin 
00803 
b4131 cadA く 715 Amino acid biosynthesis and metabolism B 
b4132 cadB 〈 444 Tr組 sportand binding proteins B 
b4133 cadC く 512 Amino acid biosynthesis and metabolism B 
00803 b4132 cadB く 444 Transport and binding proteins Syn 
b4133 cadC く 512 Amino acid biosynthesis and metabo1ism Syn 
00804 
b4135 yjdC く 199 "Hypothetical， unclassified， unknown" B 
b4136 dsbD く 565 Cenlral intermediω'y metabolism B 
b4137 cutA 〈 112 "Cell processes (incl. adaptation， protection)" B 
00805 b4142 mopB 〉 97 "Cell processes (incl. adaptation， protection)" B Bsu Hin Hpy Mge Syn 
b4143 mopA 〉 548 "Cell processes (incl. adaptation， protection)" B Bsu Hin Hpy Mgc Syn 
b4151 rrdD く 119 Energy metabolism B 
00806 b4152 rrdC く 131 Energy mctabolism B 
b4153 frdB く 244 Energy metabolism B 
b4154 什dA く 602 Energy metabolism B 
00806 b4153 frdB 〈 244 Energy metabolism Bsu Eco Hpy 
b4154 frdA く 602 En巴rgymetabo1ism Bsu Eco Hpy 
00807 b4157 yjcN 〉 104 "HYPoU1etica1， unc1assifted， unknown" B 
b4158 yjcO 〉 104 "HYPoU1etica1， unc1assiftcd， unknown" B 
00808 b4159 yjcP く 1107 Structural proteins B 
b4160 psd く 322 Fatty acid and phospho1ipid mctabo1ism B 
00809 b4167 円eF 〉 515 "HYPoU1etica1， unc1assified， unknown" B 
b4168 yjeE 〉 153 "Hypo山etica1，unc1assificd， unknown" B 
b4169 amiB 〉 445 Cell structure B 
b4170 mutL > 615 "DNA replication， recombination， modification創ldrepair" B 
b4171 miaA 〉
00810 
316 "Translation， post-translationa1 modification" B 
b4172 h向 〉 102 "phage， transposon， orplasmid" B 
b4173 htlX 〉 426 "Translation， post-translationa1 modification" B 
b4174 htlK 〉 419 "Translation， post-translational modifcation" B 
b4175 htlC 〉 334 "Translation， post-translationa1 modification" B 
00810 b4170 mutL 〉 615 "DNA replication， recombination， modiftcation and repair" Bsu 
b4171 miaA 〉 316 "Translation， post-lranslationa1 modification" BSl 
00810 b4171 mi仏 〉 316 "Trans1ation， post-translational modification" Bsu 
b4172 hfq 〉 102 "phage， lransposon， orplasmidl Bsu 
00810 b4174 htlK 〉 419 ITr創lslation，post-trans1ationa1 modification" Eco Hin 
b4175 htlC 〉 334 "Translation， post-translational modiftcation" Eco Hin 
0081 b4178 刀cB 〉 141 "HypoU1etical， unclassiftcd， unknownl B 
b4179 vacB 〉 827 "HYPoU1etical， unclassified， unknown" B 
00812 b4181 yjf1 〉 133 "HypoU1etical， unclassifted， unknown" B 
b4182 刀日 〉 232 Structural proteins B 
b4183 yjfK 〉 219 "HYPoU1etica1， unclassified， unknown" B 
00813 b4184 川正 〉 132 "HYPoU1etical， llnc1assifted， unknown" B 
b4185 yjfM 〉 212 IHYPoU1etica1， lInclassifed， unknown" B 
b4186 目配 〉 387 Putative enzymes B 
00813 b4185 yjfM 〉 212 "Hypothetica1， unclasifed， unknown" Eco 
b4186 yjfC 〉 387 Putative enzymes Eco 
b4193 yjfS 〉 484 IIHYPoU1etica1， unclassifed， unknown" B 
b4194 yjtT 〉 101 IIHYPoU1etical， unclassiftcd， unknown" B 
00814 b4195 ptxA 〉 154 Putative transport proteins B 
b4196 yjN 〉 216 "HYPoU1ctical， unclasified， unknown" B 
b4197 yj仰 〉 284 "HYPoU1etical， unclasificd， unknown" B 
b4198 b4198 〉 228 Carbon compound catabolism B 
00814 b4194 yjfT 〉 101 "HYPoU1etica1， unclasified， unknown" Eco 
b4195 ptxA 〉 154 PlItative transport proteins Eco 
b4195 ptxA 〉 154 Putative transport proteins Mpn 
00814 
b4196 ηw 〉 216 "HYPoU1etical， lInclassifted， unknown" Mpn 
b4197 yjfW 〉 284 IHYPoU1etica1， lInclassifted， unknown" Mpn 
00814 
b4196 yjfY 〉 216 "HYPoU1etical， unclasiftcd， unknownl Eco 
b4197 yj仰 〉 284 "HYPoU1etical， unclassified， unknown" Eco 
b4198 b4198 〉 228 Carbon compolnd catabolism Eco 
00814 b4197 yj仰 〉 284 IIHYPoU1etical， unclassifted， unknown" Hin 
b4198 b4198 〉 228 Carbon compound catabo1ism Hin 
b4200 rpsF 〉 131 "Trans1alion， post-trans1ationa1 modiftcationl BSl 
00815 
b4201 priB 〉 104 IDNA replication， recombination， modification and repair" Bsu 
b4202 rpsR 〉 75 ITranslation， post-translationa1 modificalion" Bsu 一
b4200 rpsF 〉 131 "Translation， post-translational modification" B Hin 
00815 b4201 priB 〉 104 "DNA rcplication， recombination， modification and rcpair" B Hin 
b4202 rpsR 〉 75 "Translation， post-translational modification" B Hin 
b4203 rpl > 149 "Translation， post-translational modification" B Hin 
00815 b4202 rpsR 〉 75 "Translation， post-translational modification" Mge Mpn 
b4203 rpl 〉 149 "Translation， post-translational modification" Mgc Mpn 
00816 b4220 ytfM 〉 577 "Hypothetical， unclassified， unknown" Eco Hin Scc 
b422 1 yt介4 〉 1259 "Hypothetical， unclassified， unknown" Eco Hin Sce 
b4220 ytfM 〉 577 "Hypothetical， unclassificd， unknown" B 
00816 
b422 1 yt介4 〉 1259 "Hypothetical， unclassified， unknown" B 
b4222 yt伊 〉 113 "Hypothetical， unclassified， unknown" B 
00817 b4224 chpS 〉 85 Other known genes B Eco 
b4225 chpB 〉 116 Other known genes B Eco 
00818 b4228 ytfi 〉 417 Putative transport protcins Bsu Eco Hin Hpy Mge Mpn Sce Syn 
b4229 ytfS 〉 90 Putative transport proteins Bsu Eco Hin Hpy Mge Mpn Sce Syn 
b4228 ytfi 〉 417 Putative transport proteins Bsu Eco 
00818 
b4229 ytfS > 90 Putative transport proteins Bsu Eco 
b4230 ytIT 〉 341 Putative tr創lsportprot巴ins Bsu Eco 
operon# b# gene dir length function specles 
b4228 ytfi 〉 417 Putative tr加 sportproteins B 
00818 b4229 ytfS 〉 90 Putative transport proteins B 
b4230 ytIT 〉 341 Putative transport proteins B 
b423 1 yjtF 〉 323 Putative tr加 sportprot巴ins B 
00818 b4229 ytfS 〉 90 Putative transport proteins Bsu Eco Hin Mth Syn 
b4230 ytIT 〉 341 Putative transport proteins Bsu Eco Hin M山Syn
00818 
b4229 ytfS 〉 90 Putative transport proteins Bsu Eco 
b4230 ytIT 〉 341 Putative transport proteins Bsu Eco 
b423 1 yjtF 〉 323 Putative transport proteins Bsu Eco 
00818 b4230 ytIT > 341 Putative tr創lsportprotems Bsu Eco Mge Mja Syn 
b423 1 円fF 〉 323 Putative transport proteins Bsu Eco Mge Mja Syn 
00819 b4239 treC く 551 Carbon compound catabolism B Bsu 
b4240 treB く 473 Transport and binding proteins B Bsu 
00820 b4244 pyrl く 153 Nucleotide biosynthesis and metabolism B 
b4245 pyrB く 311 Nucleotide biosynthesis and metabolism B 
00821 b4258 valS く 951 "Translation， post-translational modification" B 
b4259 holC く 147 "DNA replication， recombination， modification and repair" B 
00822 b426 1 yjgP > 366 "Hypothetical， unclassified， unknown" B Eco Hin 
b4262 yjgQ 〉 361 "Hypothetical， unclassified， unknown" B Eco Hin 
00823 b4266 刀gU く 254 Putative enzymes B 
b4267 目gV く 343 Putativc cnzymes B 
00824 b4272 b4272 〉 136 "Hypothetical， unclassificd， unknown" B Eco 
b4273 b4273 〉 301 "phage， transposon， or plasmid" B Eco 
00825 b4275 yjgX 〈 148 "Hypothctical， unclassified， unknown" B 
b4276 yjgY く 149 "HypotheticaJ， unclassificd， unknown" B 
00826 b4279 yjhB 〉 425 "HypotheticaJ， unclassified， unknown" B Bsu 
b4280 yjhC 〉 377 Putative enzymes B Bsu 
。0827 b4287 fecE く 255 Transport and binding proteins Bsu Hin Hpy 
b4288 fccD 〈 318 Transport and binding proteins Bsu Hin Hpy 
L一一一一
00827 
b4287 fecE く 255 Transport and binding proteins Bsu Eco S戸1
b4288 fccD く 318 Transport and binding protcins Bsu Eco Syn 
b4289 fecC く 332 Transport and binding proteins Bsu Eco Syn 
b4287 fecE く 255 Transport and binding proteins Bsu 
00827 b4288 fecD く 318 Transport and binding proteins Bsu 
b4289 fecC く 332 Transport and binding proteins Bsu 
b4290 fccB く 302 Transport and binding proteins Bsu 
b4287 fecE 〈 255 Transport and binding proteins B 
b4288 fecD く 318 Transport and binding proteins B 
b4289 fecC く 332 Transport and binding proteins B 
00827 
b4290 fccB く 302 Transport and binding proteins B 
b429 1 fccA く 774 Transport and binding proteins B 
b4292 fecR く 317 Transport and binding proteins B 
b4293 fecl く 173 Transport and binding proteins B 
00827 b4288 fecD く 318 Transport and binding proteins BSl Eco Mja Syn 
b4289 fecC く 332 Transport and binding proteins Bsu Eco Mja Syn 
00827 
b4288 fecD く 318 Transport and binding proteins Bsu 
b4289 fecC く 332 Transport and binding proteins Bsu 
b4290 fecB く 302 Transport and binding proteins Bsu 
00827 b4289 fecC く 332 Transport and binding proteins Eco Hin 
b4290 fccB く 302 Transport and binding proteins Eco Hin 
00827 b4290 fccB く 302 Transport and binding proteins Eco Syn 
b429 1 fecA 〈 774 Transport and binding proteins Eco Syn 
00828 b4297 yjhG 〈 655 Putative enzymes Eco 
b4298 yjhH く 319 "Hypothetical， lInclassitied， unknown" Eco 
00828 
b4297 yjhG 〈 655 Putative enzymes B 
b4298 yjhH く 319 "Hypothetical， unclassitied， unknown" B 
b4299 yjhl 〈 262 PlItative regulatory proteins B 
00829 
b4300 yjhJ く 260 PlItative reglatory proteins B 
b4301 yjhK く 210 "Hypothetical， unclassitied， unknown" B 
b4302 yjhL 〈 143 "Hypothetical， unclasitied， unknown" B 
00830 b4303 刀hM 〈 268 Putative enzymes B 
b4304 yjhN く 437 Transport and binding proteins B 
00831 b4310 川hT く 404 "Hypothetical， unclassified， unknown" B 
b4311 yjhA 〈 241 "Hypo山etical，unclassitied， lInknown" B 
00832 b4312 fimB 〉 200 Cel structure Eco 
b4313 fimE 〉 198 Cel structure Eco 
b4312 fimB 〉 200 Cel structure B 
b4313 timE 〉 198 Cel structure B 
b4314 fimA 〉 182 Cel structure B 
00832 
b4315 fimI 〉 215 Cel stmcture B 
b4316 fimC 〉 241 Ccl structure B 
b4317 fimD 〉 878 Cel structure B 
b4318 timF 〉 176 Cel structurc B 
b4319 fimG 〉 167 Cel structlre B 
b4320 日mH 〉 300 Cel structure B 
00832 b4314 fimA 〉 182 Cel structure Eco 
b4315 ftmI 〉 215 Cel structure Eco 
b4314 日mA 〉
00832 
182 Cel structure Eco 
b4315 fiml 〉 215 Cel structlrc Eco 
b4316 日mC 〉 241 Cel structure Eco 
00832 
b4315 fiml 〉 215 Cel structlre Eco 
b4316 fimC 〉 241 Cel stmctlre Eco 
b4317 日mD > 878 Cel structure Eco 
b4315 fiml 〉 215 Cell structlre Eco 
00832 
b4316 fimC 〉 241 Cel structure Eco 
b4317 fimD 〉 878 Cel structure Eco 
b4318 fimF 〉 176 Cel stmcture Eco 
b4319 日rnG 〉 167 Cel structure Eco 
00832 b4316 fimC > 241 Cel strlcture Eco 
b4317 fimD 〉 878 Cel stmcture Eco 
b4316 fimC > 241 Cel structure Eco 
00832 
b4317 fimD > 878 Cel structure Eco 
b4318 fimF > 176 Cel structure Eco 
00832 b4317 fimD 〉 878 Cel structure Eco 
b4318 fimF 〉 176 Cel stmcture Eco 
b4317 日mD 〉 878 Cel stl1lcture Eco 
00832 b4318 fimF 〉 176 Cel structure Eco 
b4319 fimG 〉 167 Cel structure Eco 
b4320 fimH > 300 Cel structure Eco 
00832 b4318 fimF 〉 176 Cel stl1lcture Eco 
b4319 fimG 〉 167 Cel structure Eco 
00832 b4319 fimG 〉 167 Cel structure Eco 
b4320 fimH 〉 300 Cel structure Eco 
00833 b4322 uxuA 〉 394 Carbon compound catabolism B 
b4323 uxuB 〉 486 Carbon compound catabolism B 
b4328 iadA く 390 "Translation， post-translational modification" B 
00834 
b4329 yjiG く 153 "Hypothetical， unclassifed， unknown" B 
b4330 yjiH く 231 "Hypothetica1， unclassifed， unknown" B 
00834 b4329 yjiG 〈 153 "Hypothetical， unclasifed， unknown" Eco 
b4330 yjiH く 231 "Hypothetical， unclasifed， llnknown" Eco 
00835 b4334 yjiL く 257 Putative enzymes B 
b4335 yjiM く 390 "Hypothetical， lnclasifed， unknown" B 
00836 b4336 刀iN 〈 426 "Hypothetical， lnclasifed， unknown" B Eco 
b4337 刀iO く 410 Putative transport proteins B Eco 
00837 b4338 yjiP 〉 103 "Hypothetical， lnclasifed， unknown" B 
b4339 yjiQ 〉 186 "Hypothetical， unclasifed， unknown" B 
00838 b4343 b4343 〉 513 "Hypothetical， lInclasifed， unknown" B 
b4344 mcrD > 420 "Transcription， RNA processing and degradation" B 
00839 b4345 mcrC く 348 "Transcription， RNA processing and degradation" B Bsu Sce 
b4346 mcrB く 465 "Transcription， RNA processing and degradation" B Bsu Sce 
00840 b4348 hsdS く 464 "DNA replication， recombination， modification and repair" B Mth 
b4349 hsdM く 529 "DNA replication， recombination， modification and repair" B Mth 
00841 b4353 yjiX く 67 IHypothetical， unclassifed， unknown" B 
b4354 yjiY く 721 ICel processes (incl. adaptation， protectiont B 
00842 b4361 dnaC く 245 IDNA replication， recombination， modification and repair" B BSl Eco 
b4362 dnaT く 179 "DNA replication， recombination， modifcation加 drepairll B BSl Eco 
00843 b4365 刀jQ 〉 241 Putative regulatory proteins B Eco 
b4366 yjjR 〉 225 Putative regulatory proteins B Eco 
b4368 lelV く tRNA B 
00844 
b4369 leuP く tRNA B 
b4370 leuQ く tRNA B 
b4372 holD > 137 "DNA replication， recombination， modification and repair" B 
b4373 riml > 148 "Translation， post-translational modification" B 
00845 
b4374 yjjG > 225 Putative enzymes B 
b4375 prfC 〉 529 "Translation， post-translational modification" B 
b4376 osmY 〉 201 "Cell processes (incl. adaptation， protection)" B 
00845 b4375 prfC 〉 529 "Translation， post-translational modification" Hin Mja 
b4376 osmY 〉 201 "Cell processes (incl. adaptation， protection)" Hin Mja 
00846 b4379 yjjW く 287 Energy metabolism B Eco Hin 
b4380 yjI く 516 "Hypothetical， unclassified， unknown" B Eco Hin 
00847 b438 1 dcoC 〉 259 Nucleotide biosynthesis and mctabolism Mge Mpn Mth Syn 
b4382 deoA 〉 440 Nuclcotide biosynlhesis and metabolism Mge Mpn Mth Syn 
b4381 deoC 〉 259 Nucleotide biosynthesis and metabolism B 
00847 b4382 deoA 〉 440 Nucleotide biosynthesis and metabolism B 
b4383 dcoB 〉 407 Nucleotide biosynthesis and metabolism B 
b4384 deoD 〉 239 Nucleotide biosynthesis and metabolism B 
00847 b4382 deoA 〉 440 Nuclcotide biosynlhcsis and metabolism Syn 
b4383 deoB 〉 407 Nucleotide biosynthesis and metabolism Syn 
00847 b4383 dcoB 〉 407 Nucleotide biosynthesis and metabolism Hpy 
b4384 deoD > 239 Nucleotide biosynthesis and metabolism Hpy 
00848 b4386 IplA く 338 "Translation， post-translational modification" B 
b4387 smp く 214 "Hypothetical， unclasifed， unknown" B 
00849 
b4388 serB 〉 322 Amino acid biosynthesis and melabolism B 
b4389 sms 〉 460 "Translation， post-translational modification" B 
b4390 nadR 〉 417 "Biosynthesis of cofactors， pros山eticgroups and carriers" B 
b4397 creA 〉 157 "Hypothetical， unclassified， unknown" B 
00850 b4398 creB 〉 229 Regulatory function B 
b4399 creC 〉 474 Regulatory funclion B 
b4400 crcD 〉 450 "phage， transposon， orplasmid" B 
00850 b4398 creB > 229 Regllatory function BSl Eco Hin Hpy Mth Syn 
b4399 creC > 474 Regllatory funclion Bsu Eco Hin Hpy M山Syn
00850 b4399 creC > 474 Regulatory function Hin 
b判。 creD 〉 450 "phage， transposon， orplasmid" Hin 
